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1.0 INTRODUCTION
1.1 SCOPE AND PURPOSE

This report Summarizes the resulls of the 4™ Quarter 2010'grouﬁdwater monitoring activities at
K‘eliy Run Sanitation, Inc. Landfill (KRS). This work was conducted on Novenib_er 15 —23,
- 2010 to satisfy requiiements of the Pennsylvania Depammﬁt of Environmental Protecﬁon
(PADEP). KRS operates a mumclpal waste landfill (Penmt LD. No. 100663) in Forward
TOWIlShlp, Allegheny County

KRS has been operating since 1965 and consists of five disposal units (Figures 1, 2, and 3):

o 17-acre pre-RCRA dlsposal area 1dent1ﬁed as the Old Waste Area (OWA) has been
closed since early 1970s and was capped in 1997;

o A 9.0-acre Phase 1 Area closed municipal waste landfill, that was cappcd in 1996

~ (operating permit issued March 14, 1991); o

» A 24.3-acre Phase II Area closed municipal waste landfill, that was capped in 1998
(operating permit issued January 18, 1995); | '

e A Phase Il Area actlve municipal waste landfill (operatmg permit issued February 6,
1997); and . _ _

e The 35.0-acre Wéstem Disposal Afea (WDA), a closed and capped hazardous waste
landfill (Hazardous Waste Postclosure Permit U S. Enwronmental Protection Agency
ID No PAD004810222)

The Groundwater Monitoring Program at KRS incorporates permanent monitoring elements to
provide. environmental protection during and after landfill development. Field work, sampling
methodologies, data evaluation, data QA/QC, and chemical analyses were conducted in

accordance with the approved site permits.

Kelly Run Sanitation, Inc. Landﬁll © Page 1 _ ' " CEC
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12 SITE DESCRIPTION AND BACKGROUND

KRS currenily receives municipal waste at a ‘rate-of about 8,000 tons per month. The facility
consists of a 408-acre parcel, of which 48 acrés are currently approved for active waste disposal.

KRS is permitted to take municipal solid waé{; and other approved special wastes,

The WDA consists of approximately 35 acres and is a closed ~hdzardous waste dispdsal landfill.

.The WDA was- constructed. with an engineered clay liner and leachate collection }sysiem

. (i-e., interceptor drain) and- was capped V\friﬂl a very low density polyethylene (VLDPE),

geomembrane' in the early 1990s. The 17-acre OWA is a natural attenuation landfill that was
-capped in 1997. Phase I (9.0 acres) and Phaée' I (24.3 acres) landfill areas were constructed as -
lined landfills and were coxﬁpletely capped and clbégd in 1998. Both PhaSe'I and Phase Il have
leachate detection zones. The Phase IIT area'is a 48-acre permitted double-lined landfill with a
leachate detection zone. The Phase 11l landfﬂl is the only active waste placement area at the

landfill and receives approximately 280 tons per day of solid waste.

" Kelly Run Sanitation, Inc. Landfil " Page2 ‘ . CEC
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20 GEOLOGY AND HYDROGEOLOGY
2.1  REGIONAL GEOLOGY.

KRS is located within (he Appalachian Physiographic Province (Heath, 1984). This province is

: ?
%
2 .
$

characterized by relatively deeply incised valleys and low rolling hills. KRS is constructed .

within the head of a relatively deeply incised valley and upon the adjacent ridge to the south.

The surficial bedrock geology of KRS consists of Paleozoic deposits of the Monongahela and

Conemaugh Groups. No Quaternary sedimentary deposits exist at the site. The entire site area

has been deep-mined for the Pittsburgh Coal. -
22 LOCAL GEOLOGY

The Pennsylvaiﬁan—a'ged Monongahela Group is defined as the interval betvw)een the base of the
Waynesburg Coal and the base of the Pittsburgh Coal. The Monongahela has an average
thickness of 350 feet in this portion of southwestern Pennsylvania and consists of five units, ﬁ'orﬁ
stratigraphically lowest to highest:  Pittsburgh, Redstoné, Sewickley, Uniontown, and
Waynesburg. The Piftsburgh Formation consists of approximately 100 feet of coal, shale,
N ﬁmestone, and sandstone and is conformably overlain by the Redstone Formation. The Redstone
is approximately 80 feet thick and includes the interval between the Redstone Limestone and the
base of the Sewickley Coal. The Redstone Coal is approximately 2 to 4 feet thick and the
- Pittsburgh Coal seam is 8 to 9 feet thick. '

2.2.1 Uniontown Formation

The Uniontown Formation, the uppermost unit exposed at KRS, consists of 50 to 90 feet
of interbedded shale, claystone, limestone, and sandstone. Only 20 fect of the Upper
Member of the Uniontown is exposed on the adjacent hilltops. The Lower Member of
the Uniontown Formation rests conformably beneath the Upper Member. In this area, the
Lower Member is approximately 30 to 35 feet thick. The basal unmit .of the Lower
Member is the Uniontown Coal, which is usually represented by 12 to 18 inches of

carbonaceous shale. The lithologic units above the Uniontown Coal a.re-c'omprised of

Kelly Run Sanitation, Inc. Landfill ' Page 3 o - CEC
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o interbedded sandstone and shale throﬁgh the lower and midd]e parts of the member and

interbedded calcareous shale and argrl]aceous limestones in the upper part. Both the.

Upper Member and the Lower Member are moderately to severely weathered in outcrops

" exposed by earth movmg activities at the site.

2.2.2 Pittsburgh F ormation

' The Pittsburgh Formation is located »sfrratigraphically between the Uniontown Coal at the

top and the base of the Pittsburgh Coal. This formetion has a thickr_less_ of about 255 feet

~ at the site. The Piftsburgh Formation consists of five members, from stratigraphically

highest to lowest: Upper Member Sewrckley Member, Frshpot Member Redstone
Member, and the Lower Member

- 2.2.2.1 Upper Member < The Upper Member extends from the bottom of the Uniontown

Coal to the rop of the Benwood Limestone Bed in the Sewickley. Member The Upper
Member is in the range of 80 10 90 feet thick at the site and is comprrsed of 1nterbedded
shale claystone, and argillaceous llmestone Many of the shale and claystone beds are
calcareous. , There are four persistent limestone beds in the Upper Member that are
identified from stratigraphically highest to lowest as’Limestone D, Limestone C,
Lirnestone B, and ‘Limestone A (Dodée, 1985 and Johnson, 1929).. These limestone beds
were considered pert of the Benwood Limestone in older geologic literature, but they
have been divided into individual: : beds in the Upper Member in recent geologic -

information. The four limestone beds range in thickness’ from about 1-foot to as much as

' 10 feet thick, although whete the lmrestone beds -are thicker than about 2 feet, they

commonly have thin interbedded shale or claystone partings several inches thrck

2222 Sewicldev Membg - The"'Sewickley Member extends. from the top of the
Benwood Liinestone at the top of the Sewickley Member to the base of the Sewickley

Coal at the base of this member. In the Phase III landfill area and adja.cent‘areas, the
Sewickley Member is 50 to 60 feet thick. The Berrwood, which is the dominant unit in
this member, is comprised of interbedded argillaceous limestone, shale, claystone, and

fine-grained sandstone beds. Individual limestone beds can be 5 to 6 feet thick, but are

Kelly Run Sanitation, Inc. Landfill ‘ Page 4 ' .- CEC
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- typically about 2 feet thick. Calcareous shale, claystone, and fine-grained sandstone beds
separate the limestone beds. The bottom 5 to 10 feet of the member is comprised of shale

and includes the Sewickley Coal bed, which in this area is a carbonaceous shale bed up to
4 feet thick. '

2.2.2.3 Fishpot Member - The Fishpot Member of the Monongahela Group occupies the
interval from the bottom of the Sewickley Coal at the top to the top of a limestone bed,
which is the uppermost bed in the underlying Redstone Member. ‘The Fishpot Member

 has an average thickness of 20 feet at the site and is comprised of sandstone, limestone,
and shale. '

2.2.2.4. Redstone Member - The Redstone Member occupies the interval from the top of
the limestone bed mentioned above to the bottom of the Redstone Coal. This member
has a thickness in the range of 30 to 35 feet and is cOmpﬁsed of an argillacéous limestone

" bed in the upper 5 feet and is underlain by shale with some thin interbedded séndstoné-
ﬁnits. The Redstone Coal horizon, which is the basal unit of the member, varies in
thickness’ from 2 to 4 feet thick within the area.

2.2.2.5 Lower Member -.'The Lower Member of the Monongahela ‘Group occupies the
interval from the bottom of the Redstone Coal at the top of the Member to the bottom of
the Pittsburgh Coal at the base of the Member. The Lower Member is 70 to 80 feet fhick
and is comprised predominantly of shale and claystone. The Pittsburgh Coal, the basal |
unit in this Member, has been deep-mined under the entire site area. The coal has a
thickness of 8 to 9 feet in the vicinity of the site. Mine maps for the underground mine
workings indiééte that the coal was mined by the complete retreat method after room-
" and-pillar mining (DEI, 1996a).. |

223, Coi;emaugh Group _
Underlying the Monongahela Group is the Conemaugh Group. - This group of rocks has a
thickness of 550 to 600 feet in the western Pennsyivania area and is comprised of .

interbedded sandstone, shale, and claystone units with thin limestone beds and thin coal

Kelly Run Sanitation, In¢. Landfill Page5 : V . CEC
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.beds' that are not economically important resources. The Conemaugh Group lies below

drainage in the area,

23 STRUCTURAL GEOLOGY

" The Appalaehian Physiographic Province is characterized by a rseries" of low amplitude,

symmetricé.l, and subparallel anticlines and ssrnclines-. Regionally, these fold axes trend roughly
north/northeast-south/southwest. KRS is located on' the east limb of the Roaring Run
(Murrysville) Anticline and strata at the site generally strike N80° E and dip 2° SE.

24  SITEHYDROGEOLOGY

The monitoring well network targets the water-bearmg zones where any potential 1mpact would

be observed at the earliest possible time. ' Two aqulfers have been identified at KRS: the
Benwood Limestone and the Pittsburgh Coal Vertical gradients between the aquifers are
generally downward (DEI 1995) ' ' '

24.1 Benwood Limestone Hydrostratigraphic Unit
Groundwater occurs under perchedkcondi_tions within the Benwood Limestone (DEI,
1996a). Published reports indicate " ‘t‘hat the Benwood Limestone is a poor i)roducer of
. groundwater in southern Allegheny County (Piper, 1933). Pipe'r (1933) iﬁdicates that in
this area the yields from the Benwood Limestone are small and erratic and a considerable
proportion of wells completed into this unit are unsuccessful.
| Groundwater ﬂow direction is dlctated by the gentle southeastward dip that occurs
throughout the site area. The honzontal gradient is 0.0084 fUft (measured November 15
- — 16, 2010; calculated from MW-302 to MW-311) (Figure 2). Discharge from the
Beénwood Limestone Hydrostratigra‘phic unit is primarily. to springs in the site area and
local surfaee water bodies. The unnamed tnbutary to Fallen Timber Run is the principal

receiving stream downgradlent of the site.

Kelly Run Sanitation, Inc. Landﬁll - ’ Page 6 - o CEC
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Groundwater within the Benwood occurs as a result of secondary porosity caused by joint

and fracture planes occurring within the rock. - Primary porosity occurring with the

" Benwood appears to be negligible (DEI, 1996a). Groundwater within the Benwood
occurs at the base of this unit, _and- downward vertical flow is restricted by the uhderlying :
carbonaceous shale of the Sewickley Coal horizon. Constant-rate pumping tests indicate
that the measured hydraulic conductivity is approximately 1.14 x 107 cm/sec
(3-23 ft/day) and calculated porosity is 10 percent (DEI, 1996a).

Wells drilled through the Benwood and completed in the Pittsburgh Coal are
characterized by not having encountered groundwater. DEI (1996a and 1996b) noted that
groundwater flow does not occur between the Benwood and the Pittsburgh Coal and the

geochemical fingerprints for these individual hydrostratigraphic units are different. -

Groundwater within the Benwood is classified as a calcium-magnesium bicarboﬁaté type
of water. However, groundwater sampled from wells located south (downgradient) of the
WDA ([reported from Benwood monitoring wells MW-302, MW-3 03 (redrilled as
MW;303R), MW-305 (decommiésioned), MW-306 (decommissioned), and MW-307] are
dominant in sodium, chloride, or both sodium and chloride (DEI, 1996a). -

2.4.2 Pittsburgh Coal Hydrostratigraphic Unit

The Pittsburgh Coal Hydrostratigraphic. Unit consists of the remnant mine workings,
voids, and stumps in the retreat-mined .Pittsburgh Coal. Piper (1933) concluded from |
‘mining observations that tﬁe Pittsburgh Coal in this area is not generally a water-bearing
unit. Groundwater quality in the Pittsburgh Coal is generally degraded due to the
presence of elevated levels of metals and sulfate. DEI (1996b) reported that groundwater

within the Pittsburgh Coal is, in general, a non-dominant cation sulfate type of water.

Groundwater in the P1ttsburgh Coal occurs under unconfined condmons (DE], 1996b) A
mine pool probably exists downgradient of the landfill. Groundwater recovered from the
generally dry Pittsburgh Coal groundwater monitoring wells shows an acld-mme

drainage characteristic (i.e., elevated concentrations . of sulfate, iron, magnesium,

Kelly Run Samtatlon, Inc. Landfill Page 7 v CEC
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aluminum). Further, springs issuing from the Pittsburgh Coal 1 to 2 miles.doanrédient |
of the landfill show no inﬂuénce related to leachate indicator parameters, but do show
‘elevated acid-mine drainage constituents (DEI, 1996b). Consequcntly, DEI (1996b) -

concluded that the Benwood aquifer i is not: draining to the Pittsburgh Coal.

The Pittsburgh Coal. unit occurs appfoximately 210 feet below the base of the active
landfill (double—lined Phase IIT area)' The Pittsburgh Coal has a measured hydraulic -
conductivity of 7. 42 x 10" cm/sec (2. 103 ft/day) (DEI, 1996b). Groundwater flow in this
unit is structurally controlled and generally follows dip-slope to the south-southeast -
(Figure 3). The Pittsburgh Coal has a measured horizontal hydraulic gradient (measured '

- November 15 — 16, 2010; calculated from MW-20IR to MW-211R1) to the south of
0.008 fi/ft. The effective por051ty of the Pittsburgh Coal is estxmated at 10 percent (DEJ,
1996b).

Kelly Run Sanitation, Inc. Landfill Page 8 CEC
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3.0 FIELD .PROGRAM, MONITORING RESULTS, AND DISCUSSION

3.1  VISUAL INSPECTION PROGRAM

‘The visual inspectidn program was implemented at KRS to aid in the early detection of a

potential release. The visual inspection program performed by the sampling team includes

physical éxaminatibn of any stresses in biological communities, unexplained changes in soil

 characteristics, visible signs of leachate migration (i.e., leachate seeps), potential water table

mounding beneath the waste management unit, and any other change to the environment due to

the waste management unit.

32 WELL NETWORK AND GROUNDWATER ELEVATION MEASUREMENTS

3.2.1 Well Network

" Based on the August 14, 2006 revision to the WDA post-closure care permit, the

groundwater detection monitoring program for the WDA and municipal waste landfills at

KRS consists of 21 groundwater monitoring wells that monitor 2 groundwater units. - |

Each monitoring well network targets the preferential flowpath for the facility.

Monitored Zone

Detection Monitor Well Network

Upgradient Wells = Downgradient Wells
Benwood Limestone MW-SOIR MW-302, MW-303R,
(Leachate Pond 3/4) ' MW-304, MW-307D,
_ MW-310D, MW-310R,
MW-311, MW-312R,
MWPZ-1, MWPZ-2,
| MWPZ-3
. Pittsburgh Coal MW-201R MW-204, MW-211R1
Lower Leachate Pond MW-P1U MW-PI1DIR, MW-P1D2
. (Pittsburgh Coal) '
‘Upper Leachate Pond MW-P2U - MW-P2D1, MW-P2D2
(Pittsburgh Coal) o
Kelly Run Sanitation, Inc. Landfill Page 9 CEC
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3.2.2 Groundwater Elevation Measmj'ements_ | _

* Prior to initiation of groundwater pufging -and sampling activities, depth to water and’
water level elevation (feet above meaJ;i sea level) were recorded to the nearest hundredth |
ofa foot.. Water levels were collected from a t‘ofal of 19 monit'oring wells(MW-303R is
a groundwater re'cdvery well, and MW-P2U refererice elevation is not available). The

~water level measurements are ufilizej"d in preparation of groundwater contour maps to

determine groundwater flow direction:and gradient at the site.

“Water level data Wére‘collc'act.ed frém ;Novembef 15 - 16, 2016_ using an electronic water
level iﬁeter. Depth to groundwatc;f was m_easureci in eac‘:,l‘xr well and converted to .
elevations in feet above mean sea level (Table 2). Groundwater clevations for the
4“" Q_uérter 2010 sampﬁng event are generally comparable to hiétorical gfouhdwater

elevation measurements.

USing water lévels.'measured on November 15 — 16, 2010; potentiometric surface maps
were prepared that depict a plan view of horizbntal groundwater flow (Figures 2 and 3).
Groundwater within the Benwood Hydrostratlgraphlc Unit generally flows to the south
and ‘southeast (Flgure 2) Groundwater within the Plttsburgh Coal Hydrostratlgraphlc '
Umt generally flows to the south-southeast (Flgure 3). |

33 GROUNDWATER GRADIENT AND FLOW VELOCITY

The honzontal groundwater: seepage velomty downgradxent of the Iandﬁll was estlmated usmg

the following equatlon '

&)
. - ne .

Where: . _ ‘

A\ = average"gfoundwater veloc,’ilty;, :

K,  =aquifer horizontal conductivity;

i = average hydraulic g'radient;i‘- and

‘n;  =effective aquifer porosity (Freeze and Cherry, 1979).
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. The potentiometrié surface map (Novémber 15 - 16, 2010) of the Benwood Hydrostratigraphic
Unit indicates that groundwater flow in this unit is from northwest to southeast with a horizontal
gradient of 8.4 x 107 fuft (Figm;e 2). The average horizontal velocity of the Benwood
Hydrostratigraphic Unit is 2.71 x 107 fi/day (98.9 fifyear), based upon an average hydraulic
conductivity of 1.14 x 102 cm/sec (3.23 f/day) (DEJ, 1996a) and effective porosify of 10 percent
 (DEL 19964).

The potentibmetric surface map (November 15 - 16, 2010) of the Pittsburgh Coal
- Hydrostratigraphic Unit indicates that groundwater flow in this unit is from north-northwest to
éouﬂx—southeast with a horiionta] gradient of 8.0 x 10‘_3 f/ft (Figure 3). The average horizontal
groundwater veiocity of the Pittsburgh Coal Hydrbsttatiéraphic Unit is 1.68 x 10" ft/day
(61 ft/year), based upon an.average hydraulic conductivity of 7.42 x 107 cm/sec: (2 103 ﬁ/day) '
(DEI, 1996b) and effective por031ty of 10 percent (DEI 1996b).

34 SAMPLING AND ANALYTICAL PROGRAM

3.4.1 Field Program

Field sampling activities for the groundwater monitoring wells for the 4t Quarter 2010

were conducted November 15 — 23, 2010 (Tables 1 and 2). Monitoring well purging and
) 'sampl_ing éctiyities were impleinented in accordance with the site’s Groundwater

Sampling and Analysis Plan and site permit. Wells were purged and sampled using

dedicated pump systems or Ahand bailers (Appendix C).

342 Laboratory Analysis and Monitoring Parameters

As described in the municipal site’s Groundwater Sampling and Analysis Plan

(CE Consultants, 1995) and the WDA’s Groundwater Momtorlng and Reporting Plan

(MFQG, Inc., 2003), the KRS Landfill momtonng hst was selected based on an evaluation

of site-specific information including background groundwater chemistry, leachate '
| analytical results, and chemical detectability, mobility, and persistence. Momtormg wells

at the site are analyzed for PADEP Form 19 constituents and additional parameters at ‘

Kelly Run Sanitation, Inc. Landfill Page 11 : : .CEC
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select wells in accordance with the recently revised (August 14, 2006) post—closure

perrmt for the WDA.

DETECTION MONITORIN G

PADEP FORM 19 QUARTERLY CONSTITUENTS

IN ORGANIC AND GENERAL CHEMISTRY

Alkalinity, total* Iron Sodium*
Ammonia-nitrogen* Magnesium®* Sulfate*
Bicarbonate (as CaCO4)* Manganese* Total Organic Carbon*
Calcium* Nitrate-Nitrogen | Total Dissolved Solids*
Chemical Oxygen Demand* | pH, Field & Laboratory* Total Phenolics
Chloride* : Potassium* Turbidity
Fluoride - Specific conductance, ,

Fleld & Laboratory * Indicator analyte

Q&QA&C_M&X

Benzene - cis-1 2-D1ch]oroethene Toluene
1,2-Dibromoethane trans-1 2-chhloroethene 1,1,1-Trichloroethane
1,1-Dichloroethane Ethyl benzeéne Trichloroethene
1,1-Dichloroethene Methyl chloride Vinyl chloride
1,2-Dichloroethane Tetrachloroethene ' Xylene

ADDITIONAL CONSTITUENTS FOR: B
. MW-201, MW-204, MW-211R1, MW-P2U, MW-301R, MW-302R

MW-303R. MW-304, MW-307, MW-310R, MW-311D, AND MW-312R

QUARTERLY PARAMETERS TANNUAL PARAMETERS.
Total Organic Halogen Lead

Chromium Arsenic

Naphthalene Aluminum

Creosote - ' Cyanide -

ADDITIONAL CONSTITUENTS FOR;
MW-PZ-1 MW—PZ—2 AND MW-PZ-3

QUARTERLY PARAMETER SEMI-ANNUAL PARAMETER'

Total Organic Halogen -Na_phtha]cne _

Kelly Run Samtatlon, Inc. Landfill Page 12 CEC .
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All water samples collected at the site were delivered to Geochemical Testing, Inc. in

Somérset, PA for chemical analysis. " Geochemical Testing is certified in the

Commonwealth of Pennsylvania for performing chemical analysis of the reported

parameters. Original laboratory reports detail speclﬁc reporting limits (Appendlces A B,
~ and C).

3.5 ANALYTICAL PROGRAM RESULTS

The 4™ Quarter 2010 sampling event was performed»November 15 — 23, 2010. Ten wells were
sampled for Form 19 ]Sarameters. Eleven wells were sampled for WDA Post-Closure
parameters.  Additional éonstituents were analyzed for several Benwood Limestone and
Pittsburgh Coal monitoring wells. One field duplicate, one field blank, and two trip blanks were
~ also collected.

3.6 GEOCHEMICAL ANALYSIS

KRS submits a quarterly report that discusses groundwater quality from all of the monitoring
wells specified in the PADEP approved permit. The permit requires quarterly sampling for
Form 19 parameters and time-series evaluation of leachate indicator parameters. The time versus -
concentration plots -‘were analyzed for significant trends of a given constituent, unexpected

geochemical signatures, and anomalously high results.

3. 6 1 Volatile Organic Compounds
The Benwood Limestone Hydrostratigraphic Unit has been shown to contain BTEX and
naphthalene through several assessment reports (DEI, l996a) and remedxatlon of the
_ aqulfer was also addressed in a 1996 Consent Order and: the August 14, 2006 WDA
 Permit. Further, Benwood legstone groundwater monitoring well MW-303R is a

. recovery well that has operated as part of the remediation of the groundwater since 1996.

Severai volatile organié compounds have historically been detected in Benwood

Limestone groundwater monitoring wells. For the 4® Quarter 2010 sampling event, *

Kelly Run Sanitation, Inc. Landfill . Page 13 : CEC
4% Quarter 2010 _ ' February 2011
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-benzene was detected in MW 302R (351 ng/L) and MW- 303R (10 ng/L).

: Concentratlons for each of the detectlons are wrthm historical levels for each momtonng

point, Volatlle organic compounds were not detected above estabhshed reporting limits

- in any other wells. -

3.6.2 Time-Series Analysis _
The time versus concentration plots of five Ieachate mdlcator parameters (ammoma
nitrogen, alkalinity, total dlssolved sohds chlonde, and sodium) were analyzed for

significant trends, unexpected geochemlcal signatures, and anomalously high results.

3.6.2.1 Benwood - As shown on the time-series chart (Figure 4), no signiﬁeant' upward
“trend in the concentration of any "indicator parameter was noted for the Benwood
Hydrostratigraphic Unit. Geoehemreal analyses -show that gromdwater from the
"Benwood is.a calcium brcarbonate (MW-304) to a sodlum chloride (MW-311 and
' MW 312) dominant water type which is roughly consistent w1th that observed from
prev1ous studies (e g DEI, 1996a) (1St Quarter 2010: Flgures 7 and 8).

3.6.2.2 Pittsburghr Coa_] - As showrr on the time-series chart (Figure S); rto sigrificant - :

upward trend in the coneentration of any indjcator parameter was noted for the Pittsburgh

Coal Hydrostratigraphic Unit except ammonia’ nitrogen, alkalinity, and sodium at

- MW-211R1, and alkalinity, chlonde, and sodium at MW-204. However, concentrations
for alkalinity, chlonde and sodijum at MW-=204, and all five leachate mdlcat,or
parameters. at MW-211R1 appear ‘to fluctuate seasonally - In addition, since the
concentrations of sodlum, chloride, and total dlssolved solids are higher at MW-211R1
than that of leachate, trends observed at this momtonng well do not appear to be the
result of a leachate influence. _Groundwater from the Pittsburgh Coal can generally be
characterized as a calcium bicarbonate (MW-204) to sodium chloride (MW-211R1) |
water type (1% Quarter 2010: Figures 9 and’ 10) Momtormg pomt MW-201R ‘was dry‘
during the A Quarter 2010 samplmg event. '

Kelly Run Sanitation, Inc. Landﬁll ' Page 14 o .~ CEC
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+3.6.23 Leachate Pond Wells - No significant upward trend in the concentration of any
indicator parameter was noted for the Pittsburgh Coal Hydrostratigraphic Ur;it in the
lower and upper leachate pond areas except a slight increasing trend for total dissolved
solids at MW-P2U (Figure 6). However, groundwater chemistry at MW-P2U differs
from leachate, and groundwater from this box’tion of the Pittsburgh Coal characterizes, in -
general, as a calcium-bicarbonate to calcium-sulfate type of water (-1St Quarter 2010:
Figures 11 and 12).

© 3.6.24 Lysimeters - Two lysimeter sét_s (ML-lA and ML-2A) are located beneath the -
first two stages of the Phase III Area and are mbnitored for the presence of ‘water. No
water was detected in these Iysimeters for the _4"? er 2010 sampling event indicating
that the liner system is not leéking into the subsurface (Table 1).

3.63 Surface Water Analysis |

Six surface water samples (KR-2, FTR-2, ST-2, ST-3, ST-5, and SP-3) were collected
‘November 15, 2010 for Form 19 analysis (SP-4 was dry) in accordance with the revised
‘Groundwater Monitoring and Reporting Plan approved with the Augusf 14, 2006 WDA |

- Permit. The SP-series surface water points monitor the Benwood which crops out along

the southern poftidn of the landfill. Surface water points ST-2 and FTR-Z monitor Fallen

Timber Run. Surface water point KR-2 monitors an unnamed tributary to Falleﬁ Timber

Run Surface poiht ST-3 monitors an unnamed tributary upstream of ST-2, and ST-5 is -

upgradient of ST-3 on the unnamed tributary to Fallen Timber Run.

Analyses were generally consistent with the historical data for these monitoring points.
Volatile organic compounds were not detected in any surface water samples for the
4™ Quarter 2010.

‘Keily Run Saniiation, Inc. Landfill , Page 15 _ : CEC
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40. LABORATORY AND FIELD QUALITY ASSURANCE
AND QUALITY CONTROL

41  TRIP, FIELD, AND EQUIPMENT BLANKS

hd

~ Two trip blanks,> one field blank, and one dpplicate'sa:nple- were collected as part of the field
. sampling and analysis quality controllquality assiuance'activities The ﬁeld blank and trip

blanks did not detect any constituents that would place the samplmg event mto questlon
42  HOLDING TIMES

All samples submitted to Geochemxcal Testlng were analyzed w1thm the requu'ed holdmg times -
as determmed by the analytlcal method. '

43  SAMPLE SURROGATE RECOVERIES

“Sample recovery _analyses are performed with each quérterly event and reported annually with
the first quarter event. ‘However, if results are not within aceeptable ranges, notification would
be mcluded in the Quality Assurance Project Report prepared by Geochem1cal Testmg
(Appendlx C)

44  METHOD BLANKS

No laboratory method blanks contamed detectable concentranons of any constltuents that would
‘place the laboratory analyses into questlon (Appendlx o). ’

Kelly Run Sanitation, Inc, Landfill : Pagel6 - CEC
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45 LABORATORY CONTROL SPIKES

Laboratory control spikes for all analytical methods are performed with each quarterly event and
reported annually with the first quarter event. However, if results are not within advisory limits, -
. notification would be included in the Quality Assurance Pro;ect Report prepared by Geochemlcal
Testmg (Appendix C).

46 INITIAL CALIBRATION CONTINUING CALIBRATION AND INTERNAL
MACHINE STANDARDS

Laboratory calibration is performed with sach quarterly event and reported annually with the
' first quarter event." HoweVer,' if results are not within acceptable limits, notification would be
- included - in the Qualit}" -Assurance Project Réport prepared by' Geochemical Testing

..(Appendix C). . ' '

47 DUPLICATE SAMPLES

Duphcate sample analysis results. were generally consistent with the corresponding ongmal

sample results.

Kelly Run Sanitation, Inc. Landfill - . Page 17 ' : CEC -
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50 CONCLUSIONS

- Samples were. collected at KRS according to appropriate sampling procedﬁ;es for Form 19 and

' Form 50 parameters and sent to Geochemical Testing in' Somerset, PA. .The following

observations are noted for the 4" Quarter 2010 sampling 'evcnt:

The active and closed areas. of KRS are underlain by two monitored
hydrpstratigraphicunits: .Benwood Limestone and the Pittsburgh Coal.

KRS was sampled for Form 19{‘: groundwater and surface water constituents on

- November 15 — 23, 2010.

Several Benwood grouhdwaier monitoring points were sampled for additional
'paraineters in accordance with the August 14, 2006 WDA Permit. |
KRS leachate was sampled for Form 50 constituents on November 15, 2010,

- The Benwood Limestone Hydrostratigraphic Unit-has a horizontal gradient to the
* south of 8.4 x 102 f/ft, with a velocity of 0.27 1 ft/day (98.9 ft/year) (F igure 2). .

The Pittsburgh Coal Hydrostratigraphic Unit has a horizontal gradient to the south of -

- 8.0 10° fU/R, with a velocity of 0.168 ft/day (61 ft/year) (Figure 3).

Volatile organic compounds Wefe detected in Benwood Limestone groundwater
momtonng wells MW-302R and MW-303R Volatile orgamc compounds were not
detected above - establxshed reportmg limits in other surface water or in other

groundwater monitoring wells.

- Time-series analyses indicate that there are no increasing trends in the leachate

- indicator parameters in- groundwater at K'elly-'Run Landfill except _for’ aikalinity,

chloride, and sodium at MW—204 ammonié nitrogen, alkalinity, and sbdium at
MW-211R1; and a shght mcreasmg trend for total dissolved solids at MW

However these rises do not appear to be the result of a leachate mﬂuence

Kelly Run Sanitation, Inc. Landfill . _ ~ Pagel8 - . CEC
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Based on a review of recent and historical data collected during routine monitoring events at

. KRS, the following observations are made:

» Groundwater elevation contour maps show that local groundwater- gradient and
velocity have been temporally consistent in both monitored groundwater units. |
 Concentrations of trace metals and other indrganic constituents in groundwater
sampies were generally consistent with historical concentrations.
o Surface water analyses of metals and inorganic parameter concentrations are
generally c;)nsistent with 'historical concentrations (Appendix B). The Benwood
* Spring continues to be collected aﬁd treated as leachate due to historical detectiqns of
“volatile organic compounds | |
"o The Benwood Limestone Hydrostratlgraphlc Unit has been shown to historically
contain BTEX and naphthalene through several assessment reports (DEI, 1996a) and
remediation of the aquifer was also addressed in a 1996 Consent Order and the
August 14,'2006 WDA Permit. Benwood groundwater monitoring well MW-303R is
a recovery well that has operated as part of Kelly Run’s groundwater remediation
efforts since 1996. ' | '

" Therefore, the major conclusions of this report are:

1. Continued landfilling aétivitieé do not appear to be altering the existing groundwatef
-conditions. . _
2. The gfoﬁndwater monitoring ‘network is capable of monitoring the Benwood and
~ Pittsburgh Coal Hydrostratigraphic units. | ' _
3. The frequency of sampling and the constituents analyzed'are appropriate for determining
if a release has occurred.
Kelly Run Sanitation, Inc. Landfill . Page 19 - o ' L CEC
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TABLE 1
KELLY RUN LANDFILL

2 Caleulated from 0.65 gallons per foot of water

- Sampled by Cody Salmon, Aquascape

ft = feel

050858 -

pS/m = microSiemens/meter
gpm = gallons per minute
N/A = Not Applicable

NP = Not Provided

PADEP 1.D.'NO. 100663 -
FOURTH QUARTER 2010
'FIELD PARAMETERS
AQUIFER MONITORING SAMPLE SAMPLE WATER WELL WATER THREE WATER |VOLUMES] FIELD PARAMETERS COMMENTS
POINT DATE TIME LEVEL! DEPTH' | VOLUME? | VOLUMES | PURGED | PURGED | pH GOND TEMP :
’ ) {ft) {gallons) | (gallons) | {gallons) {pS/m) (C)
Benwood MW-301R 11/15/2010 DRY 134.20 135.85 1.07 3.22 : - Insufficient Water to Sample
Limestone MW-302R 11/16/2010| 11:25 AM |. 150.20 170.26 - 13.04 39.12 1.00 0.08 6.30 4586 13.3 )
MW-303R 11/23/2010) 01:15PM NP 83.20 NP NP NP NP NP NP NP
. MW-304 1171512010 12:20 PM 50.00 64.15 : 9.20 27.59 1.50 0.16 6.67 1248 12.5
- MW-307D 11715/20101 03:20 PM 157.90 168.20 6.69 20.09 2.50 0.37 6.73 . 3608 13.2
MW-310D 1111512010 DRY DRY 128.84 ’ - . Insufficient Water to Sample
MW-310R 11/15/2010 DRY - DRY 108.81 . ) : Insufficient Water to Samgple
MW-311 11/16/2010| 12:50 PM 104.40 116.85 8.09 24 .28 0.80. 0.10 7.49 7819 12.1
MW-312R 11/16/201G) 12:10 PM 171.10 182.65 © 7.51 22.52 4.00 0.53 6.47 6598 12.0
PZ-1 1141572016 10:30 AM 101.50 119.32 11.58 34.75 2.50 . 0.22 7.48 . 2708 13.9
PZ-2 1171572010 10:55 AM 116.80 129.45 8.22 24.67 3.00 0.36 7.57 __2807 134
PZ-3 11/16/2010 | 11:25 AM 104.00 111.08 4.60 13.81 1.50° 0.33 6.87 2740 14.5
Pittsburgh MW-201R 11/15/2010 DRY 274.00 276.44 ’ S , Insufficient Water to Sample
Coal MW-204 11/15/2010| 04:10 PM 296.80 310.00 8.58 25.74 3.00 0.35 7.01 3200 ‘13.3 -
H MW-211R1._ f 11/15/2010| 01:20.PM 194.60 196.92 1.51 4.52 1.80 - 1.19 6.47 7023 134
Lower] MW-P1U 11/16/2010) 10:45 AM 21.30 36.75 10.04 30.13 14.00 1.39 6.61 ~ 1535 13.1 - -
Leachato MW-P1D1 11/16/2010 )1 10:20 AM ~30.00 38.82 5.73. 17.20 2.50 0.44 6.85 1242 125
Pond MW-P1D2 . 1171612010 09:55 AM 28.00 42.12 9.18 27.53 3.00 0.33 6.42 1226 29
Upper MW-P2U 11/16/2010 DRY DRY 92.34 X . ) Insufficient Water to Sample
Leachate]| MW-P2D1 1171672010 || 02:45 PM 95.10 96.50 -0.81 2.73 200 §. 220 6.16 897 11.5
pond __ MW-P2D2 11/16/2010| 01:35 PM 95.40 98.61 208 . 6.26 . 2.00- 0.96 -6.54 1061 11.5
Surface ] KR-2 11/15/2010| 12:30 PM B ) 7.05 870 79
\Water FTR-2 1171512010 11:55 AM <. 7.21 1520 10.2
S$7-2 11/15/2010} 11:45 AM - T.44 867 7.1
ST3 11715/2010 |_11:35 AM 7.72_ 1 1349 8.0
ST-5 . 11/156/2010|( 11:20 AM . - 7.40 1330 8.8 B
SP-3 11/15/2010| 04:25 PM 6.95 1215 10.7 .
: L SP4 (11/15/2010| __DRY 7 o
[Ceachate PHASE 1 - 111520106 10:45 AM -7.50 8352 18.3
PHASE 2 11/15/2010| 10:35 AM 7.20 5518 15.5
PHASE 3 N 11/16/2010] 03:16 PM 6.82 11170 15.1
WDA LEACH. 11/16/2010] 10:15 AM 5.74 1471 19.0
. PHASE 1 DZ 11/46/2010 | 10:55 AM 6.76 1477 14.7
" PHASE 2 DZ 11/46/2010 10:25 AM 6.09 1537 19.2
PHASE 3A DZ 11/45/2001 02:30 PM 6.19 3718 12.9
PHASE 3B DZ 11M15/2010 ] 03:35 PM 6.39 16770 14.8
Phase ML1A 11/16/2010] __ DRY < Lysimeleris Dry
Monitoring Pt.. ML-2A 11/16/2010. DRY Lysimeter is Dry
Notes: R .
* Measured from top of inner casing. C = Degrees Centigrade -

" February 2011



JABLE 2

KELLY RUN LANDFILL
PADEP 1.D. NO. 100663
" FOURTH QUARTER 2010
WATER-LEVEL ELEVATIONS
AQUIFER || MONITORING | GRADIENT || MEASUREMENT || MEASUREMENT || WATER WATER
- POINT POSITION DATE POINT ELEV." LEVEL? LEVEL ELEV.
: {ft amsl) (ft) (ft amsl)
Benwood MW-301R U 11115/2010 1169.67 134.20 1035.47
Limestone MW-302R D 11/16/2010 1154.41 150.20 1004.21
MW-303R°_ D, 11/15/2010 - 1653.57 NA NA
MW-304 D 11/15/2010 1055.14 50.00 1005.14
MW-307D D 11/16/2010 1165.07 157.90 1007.17
MW-310D . D 11/15/2010 1099.42 DRY DRY
MW-310R D 11/15/2010 1099.39 DRY DRY
MW-311 D 11/16/2010 1100.37 104.40 995.97
MW-312R D . 11116/2010. 1171.46 171.10 1000.36
PZ-1 D 11/156/2010 1119.32 101.50 1017.82
PZ-2 D 11/15/2010 1135.94 116.80 1019.14
PZ-3 D 11/15/2010 1124.39 104.00 " 1020.39
Pittsburgh MW-201R U 11/15/2010 1168.13 274.00 884.13
“fiCoal MW-204 D 11/16/2010 1163.25 296.80 866.45
MW-211R1 D 11/115/2010 1064.00 194.60 869.40
Lower MW-P1U U 11/16/2010 892.73 21.30 871.43
Leachal‘e MW-P1D1 D 11/16/2010 891.18 30.00 861.18
Pond MW-P1D2 "D 11/16/2010 - 888.43 28.00 860.43
upper-|  MW-P2U U 11/16/2010 NA - DRY DRY
Leachate MW-P2D1 D 11/16/2010 963.17 95.10 868.07
Pend MW-P2D2 D 11/16/2010 963.17 95.40 867.77
Notes: ) '
* Elevation for the top of the PVC from well logs. ft = foot

ft ams| = feet above mean sea level.
'NA = Not Avallable
NM = Not Measured

2 Measured from the top of the 4" PVC riser pipe. Measﬁred by Cody Salmon, Aquascape
% Groundwater Recovery Well o
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TABLE 3

KELLY RUN SANITATION LANDFILL
PA DEP L.D. NO. 100663

'OURTH QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFOR!IED ON GROUNDWATER AND SURFACE WATER

GROURDWATER
Unit | od No. I MCL MW-201R l MW-204 I MW-211R1 MW-=301R rMW-SDZR MW-303R MW-304 | MW-307 | MW-310 |- MW-310R MW-311
~ — O —— = ——
G DRY 091 10.8 : 026 RV oA ]
ﬂas racoa SM Eoo-cozo - A DRY | 1300 868 —_DRY. 660 DRY RY 1130
EPAZ00.7 NA DRY 158 230 DRY ___170 DRY DRY 26.1
L HACH 8000 NA RY 69 120 DRY ] <10 DRY RY 120
g EPA 300. 250° RY 394 1670 _ RY 1400 25 5 510 DRY- DRY 2050
[ EPA 300 4 RY 038 0.3 RY — <01 : i RY | DRY X
maiL EPA 200. 6.3 DRY 425 35. RY .06 - i DRY DRY 14
mg/L EPA 200. NA DRY 442 953 DRY : 7.5 DRY RY 141
m EPA 200.7 0.05° RY 0.49 0.55 DRY .36 DRY DRY 0.04
mgflasN EPA 300, 10 ORY <0.05 0,53 ORY .09 DRY DRY 1.28
sU ___FLD NA DRY 7.0 .47 BRY 63 .67 6.73 DRY DRY 7.43
su [SMase0-H+E NA DRY 7.97 16 ORY 6.97 6.95 739 729 DRY DRY 7.91
_mgil EPA 200.7 NA DRY 49 7. ORY . - - 38 DRY ~ DRY 87
m EPA 200.7 NA ORY 799 1330 DRY . 16.7 DRY DRY 1650
umhos/em FLD A DRY 3200 7023 _DRY 4586 : : 1248 3608 DRY DRY 7619
umhos/em EPA 1201 NA DRY 360 7010 DRY 4720 1280 | 1230 3480 DRY 1" - DRY 7880
EPA300.0 |- 250 DRY 23 39 DRY : s 108 RY - DRY <10
mgll as CaCO3 | SM 1823208 | NA ORY 1310 889 DRY 681, DRY DRY 1140
L ——— | SN2540C. )- NA fl_ DRY 2000 3860 —__DRY ’ .. 868 DRY DRY 4460
L SM185310C | NA __DRY 165 303~ |° DRY - |- 441—[ 44 |- ~26 |- 248 _|-- DRY —- DRY 263,
L EPA 420. 4000 RY <20.0 <200 DRY 83 <200 <20.0 <200 | DRY DRY <200
X Y 184 JRY - 0.7 —DRY \¢ y
S = WY
' C- 5 DRY <50 <5, 351 =10 < <50 RY <50
1.2-Dibromoetharie - ught_ EPA 62608 0.05 DRY <50 <5, RY < i DRY DRY <50
* §3,1-Dichloroethane ugh EPA 62608 27 ORY <50 <5, DRY. <50 DRY RY <50
- {1, 1-Bichioroethene ugfl EPA 62608 7 ORY <5.0 <50 DRY <56.0 RY DRY <
2-Dichlorecthane ugiL EPA 82608 - DRY <5.0 <5.0 RY <5.| DRY DRY <50
,2-Dichioroathene ugll EPA 82608 RY <50 <50 RY < DRY RY <50
ugi_ EPA 82608 1 DRY <50 <5 DRY <560 - RY DRY <5.
ugl—— EPA 62608 700 DRY <5.0 <50 GRY <50 <50 < <50 RY DRY <50
ugi EPA 82608 5 DRY <5.0 <50 DRY < DRY DRY <50
ugll EPA 82608 S RY <50 <5. DRY < RY RY <50
uglL EPA 82808 1000 DRY <50 <5, DRY <50 <5.0 < <50 DRY RY <5,
-uglL EPA 82608 200 RY <50 <5 RY < DRY DRY <50
L - EPA 82608 [ RY <50 <35 RY <5, DRY RY <5.0
ug/ ~ EPA 82608 2 RY <20 <20 RY : <2, DRY DRY <20
ugll EPABZ60B | 1 Y <5, <5.0 Ry <58 <5 <D, <50 \d JRY <50
R = — = T -
—mgl EPA 200.7 10 "DRY 002 ] <0 SRY 006 <0.00 <0.01 <0, T <o
ma/C EPA200.70 | 0.10_ DRY <0.01 <001 RY <00t <0.01 <0.01 <0.0 DRY “DRV__-| <001
u EPA 82608 00 DRY <5, _ <50 DRY —_<50 “<50 <5.0 <85, DRY DRY <50
u%t NA DRY 1 - 1 B77 <20 L) . -

MCL = Maximum Contnmunant Lavel (EPA Federal Drinking Water Standards or Pennsylvama DEP Statewlde Hsalth S(andaxds for'used aquﬂers ina resndenhal setling where EPA Standard does not axlst)
*These values represent secandary M
Dry Points: MW 201R. MW-301R, MW610 MW-310R, MW-PZU SP<4 R . ) -
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TRABLE3

KELLY RUN SANITATION LANDFILL .
PA DEP 1.D. NO. 100863

FOURTH QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

oAy GCH
Unit Method No. MCL MW-312 MW-P1U MwW-P1D1 I HW-P1D2 I MW-P2U l Mw-sz MW-P2D2 rMWPZ-1 I MWPZ-2 I MWPZ-3
as N EPA 350.180 | NA ~20.8 o8 022 <0.10 <B.10
mg/L as CaCO3 | SM 4500-CO2D NA 1010 563 486 472 JRY 264 240
moil EPA200.7 NA_ | 182 168 165 138 DRY 126 145
L HACH 8000 A 280 <10 <10 <10 DRY <10 <10
mgil EPA 300.0 250 1730 64 79 97 DRY 49 43 142 166 171
g/l EPA 300.0 4 Q3 0. 0.2 <0.1 DRY 3 0.3 -
L EPA 200. 0.3* 1.42 0.3 1,78 <0.05 DRY <0.056 0.06
ma/lL EPA 200. NA 104 52 47.7 371 DRY 45.3 49
ma/l EPA 200.7 0.05* 0.05 0.8 0.25 1.07 DRY < 0.01 0.03
mgll as N EPA 300.0 10 1.01 < 0.05 0.08 < 0.05 DRY 0.1 <0.05
su FLD A .47 551 6.85 B.42 DRY 6.16 6.54 7.48 7.57 6.67
su SMAS00-H+B A 7.49 7.29 7.45 7.23 DRY 6.8 7.22 7.97 8.03 7.32
ma/l EPA 200.7 22.1 .6 2.5 2.2 DRY 3.6 4.1
mgfL EPA 200.7 IA 1160 153 71.6 115 DRY 424 38.5
umhos/cm FLD A 6598 1635 1242 1228 ORY 997 1061 2708 2807 2740
umhosicm EPA 120.1 NA 672 1500 1260 1240 DRY 856 1030 2580 2790 2550
- mgil. EPA 300.0 250* <10 264 158 115 DRY 229 17
X mg/L as GaGO3_| SM 18 23208 NA 1010 564 389 473 DRY 264 40
Total dissolved solids maL SM2540-C NA 3680 101 816 764 DRY 646 722 i
Total Organic Carbon mg/l SM 18 8310-C NA §5.5 2.4 2.5 3.7 DRY 1.6 1.5 6.6 6.7 11.6
Phanaolics, totsl ugll - EPA420.1 | 4000 <20.0 < 20.0 < 20.0 < 20.0 RY <200 <20.0
NTU ?ﬁm— NA 216 .3 21, 05 .3 0.3
1ENCS - -
HEenzene UL EPA 62608 5 <5.0 <5.0 <58 250 RY <50 <50
1,2-Dibromosthane ug/L EPA 82608 0.05 <5.0 < 5.0 <50 <5.0 DRY <50 < 5.0
1,1-Dichlorosthane ug/l EPA 82608 20 <5.0 <50 <5.0 <5.0 Y <5.0 <50
1,1-Bichloroethene ug/l EPA 82608 7 <50 <5.0 <50 <50 RY <5.0 <5.0
1,2-Dichloroathane ugit ~_EPA 82608 5 <50 <50 < 5,0 <50 DRY <50 <5.0
’cl_s-1 ,2-Dichlotcethens ugll EPA 82608 70 <50 <50 <5.0 <50 DRY <5.0 <5.0
trans-1,2-Dichloroethena ug/l. EPA 82608 100 <5.0 <5.0 <5.0 <5.0 DRY <5.0 <5.0
Ethylbenzens ugiC EPA 82608 7 <5.0 <50 <50 <80 DRY <50 <5.0
Methylene Chloride - uagil EPA 82608 < 5.0 <50 <5.0 <5.0 DRY <5.0 <5, _
Tetrachioroathene ugil EPA 8260B <50 <50 < 5.0 <50 DRY <5.0 <5.0
[Teluene ug/L EPA 82608 1 <50 <50 <5, <50 DRY <5.0 <580
1,1-Trichloroethang ugil EPA 52608 200 <50 <5.0 <50 <50 DRY <5.0 <50
Trichiorosthene ught EPA 82608 __ € <50 _<5.0 <50 <50 DRY <50 <50
[Vinyl Chloride ugit EPA 8280B F <2.0 <20 <20 <2.0 DRY < 2.0 <20
ol lene uglT EPA B2508 T <50 <50 <5.0 <50 DRY <50 <50
S tanal Param s e —=
[ EPA 200.7 0,10 <601 RY
_mglL EPA200.7D_|_ 0.10 <0.01 RY
u EPA 82608 100 § <50 DRY
uﬁ EPAGOZ08 { NA | 420 Y 35 57 12

== -

MCL = Maximum Contaminant Loval (EPA Federal Drinking Water Standards or Pennsylvania DEP Statewide Health $Standards for used aquifers in a residential setting where EPA Standard does not exist)
* These values represent secondary MCLs.
Dry Points: MW-201R, MW-301R, MW-310, MW-310R, MW-P2U, SP4
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JABLES
KELLY RUN SANITATION LANDFILL
PA DEP L.D. NO. 100663

FOURTH QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

SURTACE WATER
Unit - Mothod N°-1 MCL | . KR-2 FTR-2 T2 ST-3 STS sp3 r SP4
LasN X NA <010 [ 014 <0.10 <010 <010 <010 RY_ |
moil as CaCO3 | SM4500-CO2D | NA 304 198 227 302 232 405 - DRY
mglC -~ EPA 200.7 NA 125 126 92.7 118 14D 138 DRY
ML HACH 8000 NA <30 | . <10 <10 <10 <10 <10 orRY__|
mgiL EPA 300.0 250° | 68 06 112 18 169 49 DRY
—mgiL EPA 300, 3 03 | 0.3 0.2 0.2 0.1 0.2 DRY
mgil___ EPA 200. 0.3% -~ 1.93 .77 0.11 0,13 .06 0,12 DRY
mo/L EPA 200.7 NA 4.7 ~40.2 29 498 47 | 88.2_ DRY___|
mgL___-_ | EPA200.7 0.05° .34 0.36 0.02 - 0.0 0.02 0.35 DRY
mgLasN EPA 300.0 10 .11 -0,14 <0.05 0.62 1.78 .85 DRY
su —___FLD__ A 7.05 7.21 _ 744 7.72 74 6.85 DRY
su SNMAS00-H+B A 8.08 7.84 8.33 B.37 832 .01 DRY
gl ~ EPA200.7 NA 38 3.6 34 2 2 29 DRY
m EPA 200.7 NA 56.8 163 70.4_ 130 53, 28 DRY
umhosicm FLD NA 970 1520 —_ 867 1349 1330 1215 DRY
umhosicm EPA 120.1 NA 962 1480 874 1320 1300 _ 1160 DRY
. mgil EPA 3000 | 250" 62 261 76 168 200 247 RY
mg/l. as CaCO3 | oM 18 23208 NA 08 200 309 237 — 409 DRY
__ malL | SM2540-C_ NA 612 1050 504 806 756 805 —_DRY |
mgil SM185310C |~ NA 32 16 -1 36 ] -.28 - [ —16 - 17-_ . _DRY _|. .. .- )
uﬁ{L EPA 420.1 4000 <20.0 <20.0 <20.0 <20.0 <20.0 <20.0 T ORY -
Xl NA_ [z 52.2 15 (Y 28 10.7 Y
ne Ugit EPA 82608 3 <5, <5 Tl <50 <50 <
2-Dibromoethane ugil EPA 82608 0.05 <5, <50 - <50 ~€6.0 <50 < DRY
,1-Dichiorcethane - ugll . EPA 82608 27 <85, <8. <50 <50 <50 < DRY
1,1-Dichloroethane . ught EPA 82608 . <5 <5. <5.0 <5.0 <50 < DRY
1,2-Dichleroathane. ugfl EPA 8260B £ < 5.0 <5.0. <5.0 <5.0 < 5.0 < -DRY
i ug/L EPA 62608 <85, <5, <5.0 <50 <5.0 < DRY
ug/l EPA 82608 160 <50 <50 <5.0 <5.0 <50 < DRY
uglL EPA 62608 700 <50 <5.0 <5.0 <5.0 <5.0 < DRY
ug/l — EPA 62608 <50 <60 <5 <5.0 <5.0 <50 DRY
—uglL _EPA 62608 <50 <50 <50 <5.0 - <6, <50 DRY
_uglL EPA 62608 1000 <5, <50 <5, <& <5,0 —<5.0 DRY |
N EPAB260B . | 200 <5, <50 <5, <5 <5.0 <S50 DRY
uwll EPA 82608 <50 <50 <5 <5 <5.0 <5.0 RY - -
L EPA 82608 <20 <20 <20 <2 <20 <20 RY
T EPASZE0E [0 <5, =5 =5 <E, =5 <510
I — R h "
m% EPA 200.7 0 ) - T |
mg/i " EPA 200.7D 0.10 - - A - DRY
ugil EPA 82608 00 - - - - : - - DRY
uglt ~—EPA 30208 NA DRY
w

MCLU = Maximum Contaminant Level (EPA Faderal Drinking Water Standards or Pennsyivan:a DEP Statewide Health Standards for used aqu:fets In a msndenha!
setting where EPA Standard doas not exist)

*These values represent secondary MCLs,

Dry. Poinls MW-201R, MW-301R, MW-310, MW-310R MW-P2U, SP-4
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FIGURE 4
KELLY RUN SANITATION, INC
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FIGURE 4

KELLY RUN SANITATION, INC
BENWOOD LIMESTONE
TIME SERIES PLOTS
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FIGURE 4
KELLY RUN SANITATION, INC
BENWOOD LIMESTONE
TIME SERIES PLOTS
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FIGURE 5

KELLY RUN SANITATION, INC
PITTSBURGH COAL
TIME SERIES PLOTS
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FIGURE 5
KELLY RUN SANITATION, INC
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FIGURE 5
KELLY RUN SANITATION, INC
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FIGURE 6
KELLY RUN SANITATION, INC
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FIGURE 6
KELLY RUN SANITATION, INC
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FIGURE 6

KELLY RUN SANITATION, INC
LEACHATE POND
TIME SERIES PLOTS

Concentration (mg/l)

Sodium

350 4
300 %
250 4}

8

g

100 L - b P R4t ‘
‘ 3 \

. N ; o 9, AVad

50 Kl A S IITNL | LK s o e S

&"‘ﬁ&‘@? &‘9@&? &ﬁ«.‘s‘*‘" & -&‘y -,@‘@W

Date

= MIW-P1D1
—8- MW-P1D2
e MW-P1U
== MW-P2D1
e MW-P2D2
B MW-P2U
<t MW-P1D1R

Page 3of 3




APPENDIX D
LEACHATE SAMPLING AND ANALYSIS

The Leachate Collectionv Zones at Kelly Run Sanitation are sampled and analyze‘d quarterly for
Form-50. “Kelly Run’s leachate and secondary collection zones consist of the Phase 1, Phase 2,
Phase 3A, and Phase 3B leachaté collection and detection zones, as well as the leachate .
collection zone for the cldsed Western Disposal Area. The Leachate Detection Zones (LDZ) are
sampled annhaﬂy (4“" Quarter event) in accordance with Form 50 requirements. These LDZs
were previously sampled and analyzed for the Form 50 LDZ indicator analytes. Based on a
review of this baseline fluid composition data, the Phase 2, Phase 3A, and Phasé 3B LDZS were
determined to be potentially leachate influenced. Therefore, annual sampling for the full
Form 50 parameter list was completed during the 4 Quai'ter 2010 at these LDZs, while the
Phase 1 LDZ was sampled for the Form 50 indicator analytes. “The full Form 50 results for the
Phase 2, Phase 3A, and Phase 3B LDZs, and the Form 50 indicator analyte results for the Phase I
LDZ are included herein, -

Based on a review of the data for the LDZ samples collected during the 4™ Quarter 2010, MCL.
exceedances were noted. Therefore, the Form 19 detection zone add-on list will be included in

the annual groundwater sampling program completed during the 1 Quarter 2011.

Kelly Run Sanitation - ' - CEC
4" Quarter 2010 - : ‘ . February 2011



APPENDIXE -
METHANE PROBE MONITORING

1.0 INTRODUCTION

The following methane monitoring report is a summary and evaluation of the gas monitoring and .

~ control activities for the Kelly Run Sanitation, Inc. Landfill (KRS) located in Forward Township,

Allegheny County, Pennsylvania for the quarterly period ending December 31, 2010. Results of
the quarterly gas probe monitoring data collected on December 14 — December 20, 2010 are
submitted herein as part of the KRS Quarterly Monitoring Report.

1.1 BACKGROUND

KRS Landﬁll currently maintains and utilizes a system of landfill gas momtonng probes to
monitor for the presence of methane. The current system includes 133 probes located spatially
around the landfill boundaries (13 probes were decommissioned prior to the 4" Quarter 2006
" event in accordance with the August 14, 2006 WDA Permit). The landfill gas momtonng probes
. are generally constructed of a single perforated PVC well casing installed at a shallow depth,
often referred to as the “A” zone. Nested probes (two or three probes at the same location)
monitor for the presence of methane in the shallow (“A”), intermediate (“B”), and deep (“C”)

zones.

The majority of gas monitorjng probes in Both the Western and Municipal Disposal Areas are
screened. w1th1n the Benwood Limestone Aquifer. Some of the shallow probes monitor the .
Waynesburg and Uniontown Formations above the Benwood Limestone. Deeper probes monitor -

the Sewickley, Redstone, and Pittsburgh Sandstones.

Kelly Run Sanitation ' o CEC
4™ Quarter 2010 S : . February 2011



APPENDIXE -
(Continued)

12 REPORTING REQUIREMENTS

The monitoring of landfill gas (methane) concentrations is conducted on a quarterly ‘basis
following the requirements set forth in PA Code Title 25 Section 273.292, Gas Conirol and
- Monitoring and Pennsylvania Department of Environmental Protection (PADEP) Permit

Conditiors.

PA Code 273.292 provides the following cfiteria to detennine the regulatory compliance of
combustible gas levels at the landfill: |

1. 25% of the lower explosive limit (LEL) at a structure within the landfill site.
2. The LEL at the boundaries of the landfill site. _
3. 25% of the LEL in an adjacent area, including buildings or structures on adjacent

areas.

The maximum acceptable combustible gas concentrations permitted under current regulatory and

permit requirements is 5.0% methane in air. This concentration is equal to 100% of the LEL.
Concentrations above the maximum acceptable limit of 5.0% are reported to PADEP and the
Allegheny County Health Department (ACHD). In the event an exceedance of this limit occurs
in a given monitoring probe, daily monitoring of the probe is initiated and continued until the
methane level reaches acceptable limits. Persistent exceedances occasionally require additional

gas extraction efforts in those areas.
13  LANDFILL GAS MONITORING PROCEDURES |
~ Written protocols for conducting methane monitoring were established in accordance with

Permit Condition No. 21 of the Solid Waste Landfill Permit Modification dated February 6, 1997
_ and the August 14, 2006 WDA Permit. | ‘ ’ :

Kelly Run Sanitation ' CEC
4™ Quarter 2010 B , : 'February 2011



APPENDIX E
(Continued)

The Léndﬁll Gas Monitoring Procedures for obtaining methane conccntfation readings from the |

" “monitoring probes were submitted to PADEP in a report dated Aprii 7, 1997. Specifically, the

' ~ procedures address the need to maintain the proper instrumént calibration, obtain and document -

all necessary fcadings, evaluate probe water.levels, and the dewatering of probes were necessary.
KRS conducted the landfill gas monitoring according to these approved procedures. In addition,
any liquids removed during probe dewatering are disposed of into ‘the leachate manhole

consistent with the requirements of the March 13, 1996 Consent Decree.

20 LANDFILL GAS MONITORING
The landfill gas monitoring system consists t:5f both single and nested design probes. All 133 gas’
monitoring probes were tested for the presence of methane. The following Gas Monitoring

Probe Field Log presents a summary of the. methané. andl LEL concentrations for each gas

monitoring probe tested.
No methane was detected.at'the LEL level at%.any p;obe. for this monitdring_ period. .
kL ‘CQN(VZI;U.SION)S
The LEL conce;itraﬁon was‘ not detected at,lany moniforigg pr-obe.‘ Therefore, a_ll methane gas

monitoring probes in the KRS network continue to demonstrate compliance with the accepta‘blc

regulatory limit of 5.0%.

Kelly Run Sanitation ' ' ' : - CEC .
4" Quarter 2010 o : ‘ . February 2011



APPENDIX F
DUST FALL ANALYSIS

Dust collection analysis is performed monthly through the placement of dust fall jars around
Kelly Run Sanitation Landfill. The jars are collected monthly and fresh jars are placed in the
holders. ' ' ‘

No samples exceeded the maximum dust fall of 1.5 mg/cm*month during the 4" Quarter 2010 as
specified in PA 25 §273.217 and cited in PA 25§131.3. |

Kelly Run Sanitation T ' CEC

© 4™ Quarter 2010 : ~ February 2011



WASTE MANAGEMENT

KELLY RUN SANITATION, INC. LANDFILL
FORWARD TOWNSHIP, ALLEGHENY COUNTY
| PENNSYLVANIA '
PADEP LI.D. NO. 100663

QUARTERLY REPORTING REQUIREMENTS

THIRD QUARTER 2010

Submitted:
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1.0 INTRODUCTION.

1.1  SCOPE AND PURPOSE .

Ll

This report summarizes the results of the 3™ Quarter 2010 groundwater monitoring activities atl
Kelly Run Sanitation, Inc. Landfill (KRS). ThlS work was conducted on August 31 -

Septemberl 2010 to satisfy requirements of the Pennsylvama Department of Environmental

Protection (PADEP) KRS operates a mumcxpal waste landﬁll (Penmt 1.D. No. 100663) in '-

Forward Township, Allegheny County.
KRS has been operating since 1965 and consists of five diéposal units (Figures 1, 2, and 3):

» 17-acre pre-RCRA disposal area identified as the Old Waste Area (OWA) has been
closed since early 1970s and was capped in 1997;
¢ A 9.0-acre Phase I Area closed municipal waste landﬁll that was capped in 1996
(operating permit issued March 14, 1991);
e A 243-acre Phase II-Area closed municipal waste landﬁll that was capped in 1998
o (operating permit issued January 18, 1995); .
o A Phase Il Area active municipal waste landfill (operating permit issued February 6,
1997;and
o The 35.0-acre Western Disposal Area (WDA), a closed and capped hazardoxis waste
landfill (Hazardous Waste Postclosure Permit U.S. Environmental Protection Agency
ID No. PAD004810222). = | |

The Groundwater Monitoring Program at KRS incorporates permanent monitoring elements to
provide environmental protection during and after landfill development. Field work, sampling
~methodologies, data evaluation, data QA/QC, and chemical analyses were conducted - in

accordance with the approved site penmts
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12 - SITE DESCRIPTION AND BACKGROUND -

KRS currently receives municipal waste at a rate of about 8,000 tons per month. The _facility
consists of a 408-acre parcel, of which 48 acres are currently approved for active waste disposal.

KRS is permittéd to take municipal '_solid waste and other approved special wastes.

The WDA consists.of approximately 35 acres and is a closed hazardous waste disposal landfill.

The WDA was constructed with an engiﬁleered clay liner and leachate collection systém :
(..., inteféeptor' drain) and was capped with a very low :density polyethylene (VLDPE) - |
geomembrane in the early 1990s. The 17-acre OWA is a natural attenuation landfill that was
capped in 1997. Phase I (9.0 acres) and Phase II (24.3 acres) landfill areas were constructed as
lined landfills and were completely capped and closed in 1998. Both Phase I and Phase II have
leachate detection zones. The Phase Il area is a 48-acre permitted double-lined landfill witha
leachate detection .ZOhe. The Phase III landﬁll is the only active waste placement area at the

landfill and receives approximately 280 tons per day of solid waste.
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.20 GEOLOGY AND HYDROGEOLOGY
2.1  REGIONAL GEOLOGY

KRS is located within the Appalachian Physiographic Province (Heath, 1984). This province is
characterized by relatively deeply incised valleys and low rolling hills. KRS is constructed
within the head of a relatively deeply incised valley and upon the adjacent ridge to the south.
The surficial bedrock geology of KRS consists of Paleozoic deposits of the Monongahela and -
Conemaugh Groups.- No Quaternary sedimentary deposits exist at the site. The entire site area |
has been deep-mined for the Pittsburgh Coal.

\

22 LOCAL GEOLOGY

‘The Pennsylvanian-aged Monongahcla Group is defmed as the interval between the base of the
Waynesburg Coﬂ and the base of the Pittsburgh Coal. .The Monongahela has an average
thickness of 350 feet in this portion of southwestern Pennsylvania and consists of five units, from
stratigrabhically lowest to highest: Pittsburgh, Redstone, Sewickley, Uniontown, and
Waynesburg.' The Pittsburgh Formation consists of approximately 100 feet of coal, shale,
limestone, and sandstone and is conformably overlain by the Redstone Formation. The Redstone
is approximétely 80 feet thick and includes the intervél between the Redstone Limestone and the
base of the Sewickley Coal: The Redstone Coal is approximately 2 to 4 feet thick and the
Pittsburgh Coal seam is 8 to 9 feet thick.

22.1 Uniontown Formation ‘

The Uniontown Formation, the uppermost unit exposed at KRS, consists of 50 to 90 feet
of interbedded shale,‘claystone, limestone, and sandstone. Only 20 feet of the Upper
Member of the Uniontown is exposed on thé adjacent hilltops. The Lower Member of
the Uniontown Formation rests conformably beneath the Upper M’ember. In this area, the
Lower Member is approximately 30 to 35 feet thick. The basal unit of the Lower
Member is the Uniontown Coal, which is usually represented by 12 to 18 inches of

carbonaceous shale. The lithologic units-above the Uniontown Coal are éomprised of
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interbedded sandstone and 'Shaie through the lower and middle parts of the member and
. interbedded calcareous shale and argrllaceous hmestones in the upper part. Both the
Upper Member and the Lower Member are moderately to severely weathered in outerops

- exposed by earth mowng activities at the site.

222 Pittsburgh Formation | | _ |

The Pittsburgh" Formation is located stratigraphically between the Uniontorrn Coal at the -
top and, the base of the Pittsburgh Codl. This formation has a thickness of about 255 feet
at the site. The Pittsburgh Formation consists of five members, from stratigraphically
highest to lowest: Upper Member, Sew1ckley Member, Fishpot Member, Redstone -

Member and the Lower Member.

2.2.2.1 Upper Member - The Upper Member extends from the bottom of the Uniontown
Coal to the top of the Benwood Limestone Bed in the Sewickley Member. The Upper
.Merr;ber is in the range of 80 to 90 feet thick at the site and is comprised of interbedded
-shale, claystone, and argillaceous limestone. Many of the shale and ‘elaystone beds are
calcareous. There .are four persistent limestone beds in the Upper Memher that are
identified from stratigraphically highest to lowest as Limestone D, Limestone C,
Limestone B, and Limestone A. (Dodge 1985 and Johnson, 1929). These lnnestone beds
were considered part of the Benwood Limestone in older geologic literature, but they
have been divided into individual 'beds in the Upper Member in recent geologic
information. The four limestone beds renge in thiCk_nesS'from about 1-foot to as much as
10 feet thick, although where the limestone beds are thicker than about 2 feet, they
commonly have thin interbedded shal.le or claystone partings several inches thick. - .

- 2222 'Sewiekley Member - The ‘Sewickley Member extends from the top of the
Benwood leestone at the top of the Sewickley Member to the base of the Sewickley
Coal at the base of this member In the Phase III landfill area and adjacent areas, the

Sewmkley Member is 50 to 60 feet thick. The Benwood which is the dommant unit in
this member, is compnsed of interbedded argrllaceous hmestone shale claystone and

fine-grained sandstone beds. Individual limestone heds Aca_n be Sto 6 feet thick, but are -
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typically about 2 feet thick. Calcareous shale, claystone, and fine-grained sandstone beds
separate the lnnestone beds. The bottom 5 to 10 feet of the member is compnsed of shale
and includes the Sew1ckley Coal bed, whlch in this area isa carbonaceous shale bed up to.
4 feet thick.

2.2.2.3 Fishpot Member - The Fishpot Member of the Monongahela Group occupies the ,,
interval from the bottom of the Sewickley Coal at the top to the top of a limestone bed,
which is the uppermost bed in the underlying Redstone Member. The Fishpot Member
has an average thickness of 20 feet at the site and isAcompr'ised of saridstonc, -limestone,
and shale, |

~ 2.2.24 Redstone Member - The Redstone Member occupies the interval from the top of
the limestone bed mentioned above to the bottom. of the Redstone Coal. This member

" has a thickness in the range of 30 to 35 feet and is comprised of an argillaceous limestone
bed in the upper 5 feet and is underlain by shale with some thin interbedded sandstone
units. The'R_edstone Coal horizon, which is the basal unit of the member, varies in
thickness from 2 to 4 feet thick within the area. '

2225 Lower Member - The Lower Men_lber-of the Monongahela Group eccupies the
interval from the bottom of the Redstone Coal at the top of the Member to the bottom of
the Pittsburgh Coal at the base of the Member. The Lower Member is 70 to 80 feet thick
and is comprised predominantly of shale and claystone. The Pittsburgh Coal, the basal
unit in this Member, has been deep-mined under the entire site area. The coal has a
thickness of 8 to 9 feet in the vicinity of the site. Mine maps for the uﬂderground mine
workings indicate that the coal was mmed by the complete retreat method after room-
and-pillar mining (DEI 1996a) ‘

-2.2.3  Conemaugh Group .
Underlying the Monongahela Group is the Conemaugh Group ThlS group of rocks has a
thickness of 550 to 600 feet in the western Pennsylvama area and is comprised of

interbedded sandstone, shale, and claystone units with thin limestone beds and thin coal
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beds that are not economically 1mportant resources. The Conemaugh Group hes below

~ drainage in the area,
2.3  STRUCTURAL GEOLOGY

The Appalachian Physiographic Province lS characterized by a series of low amplitude,
symmetrical, and subparallel anticlines and s'iynclirres; Regionally, these fold 'éxes trend rorrghly
north/northeast-south/southwest.. KRS is located on the east li'mb‘ of the Roaring Run
(Murrysville) Anticline and strata at the site generally strike N80*E and dip 2° SE. "

24  SITEHYDROGEOLOGY

The menitoring well net’workitarget;s the wafer,-bearirig zones where any poten'ﬁél impact would
be observed at the earliest possible time. ‘Two aquifers have been identified at KRS: the
- Benwood Limestone and the Pittsburgh Ceal. Vertical . gradients betvreen the aquifers are
generally downward (DEL, 1995). ' ' ‘ ‘

24.1 Benwood Limestone Hydrostr‘étigraphic Unit |

Groundwater occurs under perched ‘conditions within the Benwood Limestone (DEL

1996a). Published re‘pofts indicate fhat the Benwood Lirhestone‘is a poor producer of
- groundwater in southern Allegheny County (Prper, 1933) Prper {1933) indicates that in

this aréa the yields from the Benwood Limestone are small and erratic and a consrderable ~

proportion of wells completed into thrs unit are unsuccessful.

Groundwater flow direction is drctated by the gentle southeastward dip that occurs
throughout the site area. The horizontal gradrent is 0.0098 ft/ft (measured August 31 -

September 1, 2010; calculated from MW-302 to MW- 311)- (Figure 2). Discharge from

the Benwood erestone Hydrostratrgrap}uc unit is pnmanly to sprmgs in the site area
and local surface water bodies. The unnamed tributary to Fallen Timber Run is the

.’prmclrpal réceiving stream downgradlent of the site.
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Groundwater within the Benwood occurs as a result of secondary porosity éauscd By joint
- and fracture planes occurring within the rock. Primary porosity occurring with the '
Benwood appears to be negligible (DEI, 1996a). -Groundwater‘ within the Benwood |
occurs at the base of this unit, and downward vertical flow is restricted by the underlying
carbonaceous shale of the Sewickley Coal horizon. Co_nstant-rate pﬁmping tests indicate
that the ‘measured hydraulic conductivity is . approximately 1.14 x 107 cm/sec
'(3.23 fi/day) and calculated porosity is 10-percent (DEI, 1996a). - -

Wells drilled through the Benwood and completed in the Pitisburgh Coal are
characterized by not hAaving encountered groundwater. DEI (1996a and 1996b) noted vthat
groundwater flow does not _oécur between the Benwood and the Pittsburgh Coal and the
geochemical fingerprints for these individual hydrostratigraphic units are different.

Groundwater within the Benwood is classified as a calcium-magnesium bicarbonate type
_of water. However, groundwater sampled from wells located south (downgradient) of the
WDA [repoi'ted from Benwood monitoring wells MW-302, MW-303 (redrilled as
MW-303R), MW-305 (decommissioned), MW-306 (decommissioned), and MW-307] are

dominant in sodium, chloride, or both sodium and chloride (DEI, 1996a);

242 Pittsburgh Coal Hydrbstratigraphic Unit .

The : Pittsburgh Coal Hydrostratigraphic Unit consists of the remnant mine wbrkings,
voids, and stumps in the retreat-mined Pittsburgh Coal. Piper (1933) concluded from
mining observations that the Pittsburgh Coal in. this area is not generally a'Water-bearing
unit, Groundwater quality in the Pittsburgh Coal is- generally degraded due to the
presence of elevated levels of metals and sulfate.. DEI (1996b) reported that groundwater
within the Pittsburgh Coal is, in general, a non—-dominaﬁt cation éulfat_e type of water.

Groundwater in the Pittsburgh Coal occurs under unconfined conditions (DEI, 1996b). A
mine pool prbbably exists downgradient of the ]hndﬁl}. ‘Groundwater recovered from the
~ generally dry Pittsburgh Coal groundwater monitoring wells shows an acid-mine

. drainage characteristic (i.e., elevated concentrations of Sulfafte, iron, magnesium,
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aluminum). Further, springs issuing from the Pittsburgh Coal 1 to 2 ﬁﬁleé downgradient
_‘ of the landfill show no influence related to.leachate indl;cator parameters, but do show
" elevated acid-mine drainage constituents (DEIL, 1996b). Consequently, DEI (1996b)
concluded that the Benwood aquifer is not draining to the Pittsburgh Coal. '

The Pittsburgh Coal unit occurs approximately 210 feet below the base of the active

* landfill (double-lined Phase Il area). The Pittsburgh Coal has a measured hydraulic
conductivity of 7.42 x 10 cm/sec (2.103 ft/day) (DEI, 1996b). Groundwater flow in this
unit is structurally controlled and generally follows dip slope to the south-southeast
(Figure 3). The Pittsburgh Coal has a measured horizontal hydraulic gradient (measured
May 4 — 6, 2009; calculated from MW-201R to MW-211R1) to the south of 0.009 fi/ft.
The effective porosity of the Pittsburgh Coal is estimated at 10 percént (DEi, 1996b).
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30  FIELD PROGRAM, MONITORING RESULTS, AND DISCUSSION

3.1  VISUAL INSPECTION PROGRAM

3
l

The visual inspection program was implemented at KRS to aid in the early detection of a
potential release. The visual inspection progran‘l. performed by the sampling team includes
physical examination of any stresses in biological communities, unexplained éhang'es in soil -
: characteristicé, visible signs of leachate migration (i.c., leachate seeps), potential water table
~ mounding beneath the waste management unit, and any other change to the environment due 'to'

the waste management unit.
3.2 WELL NETWORK AND GROUNDWATER ELEVATION MEASUREMENTS

321 Well Network ! A

Based on the August 14, 2006 revision to the WDA post-closure care permit, the
groundw;ater detection ﬁlonitoring program for the WDA and municipal waste landfills at
KRS consists of 21 groundwater monitoring wells that monitor 2 groundwater units.

Each monitoring well network targets the preferential flowpath for the facility.

Detection Monitor Well Network

Monitored Zone Upgradient Wells Downgradient Wells
- Benwood Limestone MW-301R MW-302, MW-303R,

(Leachate Pond 3/4) MW-304, MW-307D, .
. o MW-310D, MW-310R,
- MW-311, MW-312R,
MWPZ-1, MWPZ-2,

MWPZ-3
Pittsburgh Coal  MW-20IR MW-204, MW-211R1
Lower Leachate Pond MW-PIU | MW-P1DIR, MW-P1D2
(Pittsburgh Coal) | . o
Upper Leachate Pond MW-P2U MW-P2D1, MW-P2D2
_(Pittsburgh Coal) '
Kelly Run Sanitation, Inc. Landfill Page 9 — TTCEC
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3.2.2 Groundwater Elevation Measurements . _

Prior to initiation of groundwater purging and sampling actxvmes depth to water and
- water level elevation (feet above mean sea level) were recorded to the nearest hundredth

of a foot. Wéter levels were cnilected ffom a total of 19 monitoring wells (MW-303R is

a groundwater recovery well, and MW-P2U reference elevation is not available). -The

Wate; level measurements are utilized in preparation of groundwatei' contour maps to. -

~ determine groundwater flow direction and gradient at the site. (

Water level data were collected from Augnst 31 - Septemben 1, 2010(using an electronic
water level meter. Deptﬁ to ground;avater was measured in each well and converfed to
elevations in feet above mean sea level (Table 2). Groundwater eleva’aons for the
31 Quarter 2010 sampling event are generally comparable to hlstoncal groundwatcr

elevatlon measurements

Using water levels measured en Aug'ust'?:li— September 1, 2010, potentiometric surface

maps were prepafed that depict a plan view of horizohtal gr‘oundWater flow (Figures 2
| and 3). Groundwater within the Benwood Hydrostratlgraphlc Unit generally flows to the
- south and. southeast (Flgure 2) Groundwater within the Plttsburgh Coal

Hydrostrangraphlc Umt generally ﬂows to the south-southeast (Flgure 3).

33 GROUNDWATER GRADIENT AND FLOW VELOCITY. |

The horizontal groundwater seepage velocity downgradient of the landfill was estimated using

the following equation:
v = (Ki)
' N,
Where: '
\ = average groundwater velocity;
K, = aqulfer horizontal conduc’nvnty,
i ' = average hydranhc gradient; and
ne - =effective aquifer porosity (Freeze and Cherry, 1979). -
Kelly Run Sanitation, Inc. Landfill ‘ B . Page 10 . ‘ S CEC.
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The potentiometric surface map (August 31 -~ September 1, 2010) of the Benwood
Hydrostratigraphic Unit indicates that groundwater flow in this unit is from northwest to
southeast with a horizontal gradient of 9.8 x 10 fv/ft (Figure 2). The average horizontal velocity
of the Benwood Hydrostratigraphic Unit is 3.17 x 107 fi/day (115.7 ftyear), based upon an.
average hydraulic conductivity of 1.14 x 107 cm/sec (3.23 fi/day) (DEI, 1996a) and effective
porosity of 10 percent (DEI, 1996a).

The potentiometric surface map (May 4 ~ 6, 2009) of the Pittsburéh Coal Hydrostratigraphic
* Unit indicates that groundwater flow in this unit is from north-northwest to south-southeast with
a horizontal gradient of 9.0 x 10? fv/ft (Figure 3). The average horizontal groundwater velocity
of the Pittsburgh Coal Hydrostratigraphic Unit is 1.89 x 10" f/day (69 ft/year), based upon an
average hydraulic conductivity of 7.42 x 10™ cm/sec (2.103 ﬁ/day) (DEL 1996b) and effective
porosity of 10 percent (DEI, 1996b). Of note, 2™ Quarter 2009 water level measutements were

- used for groundwater velocity calculations in the Pittsburgh Coal Hydrostratigraphic Unit since

MW-201R has remained dry since the 3" Quarter 2009.
34  SAMPLING AND ANALYTICAL PROGRAM

34.1 Field Program N |

Field sampling activities for the groundwater monitoring wells for the 3" Quarter 2010
were conducted August 31 — Sepfémber i, 2010 (Tables 1 and 2). Monitoring well
purging .and sampling  activities were implemented in accordance with the site’s
Groundwater Sampling and Analysis Plan and site permit. Wells were purged and .
sampled using dedicated pump systems or hand bailers (Appendix C).

34.2 Laboratory Analys1s and Monitoring Parametcrs .

As described in the municipal site’s Groundwater Samplmg and Analysis Plan
(CE Consultants, 1995) and the WDA’s Groundwater Monitoring and Reporting Plan
(MFG, Inc., 2003), the KRS Laﬁdﬁll.monitoring list was selected‘based on an evaluation
of site-specific information including background grdundwater chemistry, leachate -

analytical rééults, and chemical detectability, mobility, and persistence. Monitoring wells
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at the site are analyzed for PADEP' Form 19 constituents and additional parameters at
select wells in accordance with thf::, recently revised (August 14, 2006) post-closure
permit for the WDA, R o

o DETECTION MONITORING |
PADEP FORM 19 QUARTERLY CONSTITUENTS

-INORGANIC AND GENERAL CHEMISTRY

Alkalinity, total* ' Iron o . 1 Sodtum*
Ammonia-nitrogen™ Magnesium* Sulfate*
Bicarbonate (as CaCOa)* Manganese* ' | Total Organic Carbon*
Calcium* Nitrate-Nitrogen = . Total Dissolved Solids™ - -
Chemical Oxygen Demand* pH, Field & Laboratory*_ Total Phenolics
Chloride* Potassium* - - Turbidity
Fluoride - _ Specific conductance,. - o

: Field & Laboratory* . * Indicator analyte -

ORGANIC CHEMISTRY

Benzene . cis-1,2-Dichloroethene | Toluene
1 2-D1bromoethane trans-1,2-Dichloroethene 1,1,1-Trichloroethane
1,1-Dichloroethane - Ethyl benzene | Trichloroethene
1,1-Dichloroethene Methyl chloride - -{ Vinyl chloride
1,2-Dichloroethane Tetrachloroethene | Xylene .

ADDI'I'IONAL CONSTITUENTS FOR

MW-201l MW-204, MW-211R1, MW-P2U, MW-301R, MW-302R
MW-303R, MW-304, MW-307= MW-310R= MW-311D, AND MW-312R

' QUARTERLY PARAMETERS " [ ANNUAL PARAMETERS
Total Organic Halogen ,' " 1| Lead

Chromium | Arsenic -

Naphthalene ' .| Aluminum

Creosote ' Cyanide

ADDITIONAL CONSTITUENTS FOR:
MW-PZ-1, MW-PZ-2, AND MW-PZ-3

QUARTERLY PARAMETER o ‘ SEMI-ANNUAL PARAMETER
Total QOrganic Halogen . :__| Naphthalene
Kelly Run Sanitation, Inc. Landgill - . Page 12 ' — CEC
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* All water samples collected at the site were delivered to Geochemical Testing, Inc. in

. Somerset, PA for chemical analysisv. Geochemical Testing is certified in the
Commonwealth of Pennsylvania for pérfomligg chemical anal_ysis‘ of the | reported
parameters. Original laboratory reports detail specific reporting limits (Appendices A, B,
and C). '

35 ANALYTICAL PROGRAM RESULTS

The 3" Quarter 2010 sampling event was performed Augﬁst 31 ~ September 1, 2010. Eleven

wells were sampled for Form 19 parameters. Twelve wells were sampled for WDA Post-Closure

-parametérs._ Additional constituents were analyzed for several Benwood Limestone and
Pittsburgh Coal monitoring wells. One field duplicate, one field blank, and two trip blanks were
also collected. ' ' ' o

36 GEOCHEMICAL ANALYSIS'

KRS submits a quarterly report that discusses groundwater quality from all of the monitoring
wells specified in the PADEP approved pen'hit. The permit requires quarterly sampling for

Form 19 parameters and time-series evaluation of leachate indicator parameters. The time versus -

concentration plots were analyzed for significant trends of a given constituent, unexpected
geochemical signatures, and anomalously high results.
3.6.1 Volatile Organic Compounds

The Benwood Limestone Hydrostratigtaphic Unit has been shown to contain BTEX and

" naphthalene through several assessment reports (DEI, 1996a) and remediation of the

aquifer was also addressed in a 1996 Consent Order and the August 14, 2006 WDA
Permit. Further, Benwood Limestone groundwater monitoring. well MW-303R is a

recovery well that has operated as part of the remediation of the groundwater since 1996,

- Several volatile organic compounds have historically ‘been detected in Benwood |

Limestone groundwater monitoring wells. For the 3" Quarter 2010 sampling event,

& i T
(]
S A8 B
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benzene was - detected in MW-302R (495 pg/l) and MW-303R (52 pg/L), and
ethylbenzene was detected'in MW-303R (5.9 ug/L). Concentrations for each of the
detections are within historical levé‘ls for each monitoring p‘oinf. Volatile organic

compounds were not detected above established réporting limits in any other wells.

3.6.2 Time-Series Analysis
The time versus concentration plots of five leachate indicator parameters (ammonia
nitrogen, alkalinity, total dissolved solids, chloride, and sodium) were analyzed for

significant trends, unexpected geochemical signatures, and anomalously high results.

3.6.2.1 Benwood - As shown on the time-series chart (Figure 4), no signiﬁ;:ant upward
trend in the concentratlon of any 1ndlcator parameter was noted for the Benwood
Hydrostratlgrapluc Unit. Geochemlcal analyses show that groundwater from the
Benwood is a calcium blcarbonate”(MW-304) to a sodium chloride (MW-311 and
MW-:312) dominant water type which is roughly consistent with that observed ﬁom.

- previous studies (e.g., DEI, 1996a) (1% Quarter 2010: Figures 7 and 8).

3622 Pittsburg‘h Coal - As shownl on the time-series chart (Fi'gur'e- 5), no sign_iﬁcént
upward trend in the concentration of any indicator parameter was noted for the Pittsburgh
Coal Hydrostratigraphic Unit except iammonia nitrogen, alkalinity, and sodium at

' MW-211R1, and alkalinity and sodium at MW-204. ‘However, ‘concentrations for

" alkalinity and sodium -at MW-204, and all five leachate indicator. parameters at
MW-211R1 appear to fluctuate seasonally. In additidﬁ, since the concentrations of
sodium, chioride, and total dissolved solids are higher at MW-211R1 than that of
leachate, trends o‘bser‘ved at this monitoring well do not appear to be the résult of a

. lcachate influence. Groundwater frorh the Pittsburgh Coal can 'generaliy be characterized |
as a calcium bicarbonate (MW-204) to sodium chloride (MW-211R1) water type
(1* Quarter 2010: anures 9 and 10). Monitoring pomt MW-201R was dry durmg the
3" Quarter 2010 sampling event. ‘
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- 3" Quarter 2010 - : . November 2010



3.6. 2.3 Leachate Pond Wélls - No significant upward trend in the concentration of any
indicator parameter was noted for the Pittsburgh Coal Hydrostratlgraphlc Unit in the
lower and upper leachate pond areas except a slight increasing trend for total dissolved
sohds at MW-P2U (Figure 6). However, groundwater chemistry at MW-P2U differs
from leachate, and groundwater from this portion of the Pittsburgh Coal chafacterizes, in
general, as a calcium-bicarbonate to calcium-sulfate type of water (1 Quarter 2010:
Figures 11 and 12).

3.6.2.4 Lysimeters - Two lysimeter sets (ML-1A and ML-2A) are located beneath the
first two stages of the Phase III Area and are monitored for the presence of water. No
water was detected in these lysimeters for the 3" Quarter 2010 sampling event indicating
that the liner‘system is not leaking into the subsurface (Table 1).

3.63 Surface Water Analysis : .
-Five Surface- ‘water samples (FTR-2, ST-2, ST-3, ST-5, and SP-3) were collected
August 31, 2010 for Form 19 analysis (KR-2 and SP-4 were dry) in accordance with the
revised Groundwater Monitoring and Reporting Plan approved with the August 14, 2006
"WDA Permit. The SP-series éurface wafer points monitor the Benwood which crops out
along the southern portion of the landfill. Surface water points ST-2 and FTR-2 monitor
Fallen Timber Run. Surface water poiﬂt KR-2 monitors an unnamed tributary to Fallen
Timber Run. Surface point ST-3 monitors an unnamed tributary upstream of ST-2, and
ST-5 is upgradient of ST-3 on the unnamed tributary to Fallen Timber Run.

-Analyses were generally consistent with the historical data for these monitoring points. |
Volatile organic compounds were not detected in any surface water samples for the
3" Quarter 2010. |
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40 LABORATORY AND FIELD QUALITY ASSURANCE
| AND QUALITY CONTROL | |

Ir

41 TRIP, FIELD, AND EQUIPMENT BLANKS‘~

Two trip blanks one field blank and one duphcate sample were co]lected as part of the field
sampling and analysis quahty contro]/quahty assurance activities. The field blank and tnp -
blanks did not detect any constltuents that wo.uId place the samipling event into.question.

42  HOLDING TIMES
All samples submltted to Gcochenncal Testmg were ana]yzed within the requlred holdmg times
as determined by the analytxcal method.- '

43 SAMPLE SURROGATE RECOVER;ES
Sample recovery analyses are performed wnh each quarterly event and reported annually with
the first quarter event. However, if results are not within acceptable ranges, notification would

be included in the Quallty Assurance PrOJect Report prepared by Geochemical Testing |
- (Appendix C) ' ‘

- 44  METHOD BLANKS
No laboratory method blanks contained detectable concentrations of any consntuents that would
. place the laboratory analyses into question (Appendxx C). |
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45 LABORATORY CONTROL SPIKES

~ Laboratory controi spikes for all anéiytical methods are performed with each quarterly event and |
reported annually with the first quarter event. However, if results are not within adviséry limits,
notification would be included in the Quality AsSurance, Project Report prepared by Geochemical |
Testing (Appendix C).

4.6 INITIAL CALIBRATION CONTINUING CALIBRATION AND INTERNAL ;
MACHINE STANDARDS

Laboratory calibration is performed with each quarterly event and reported ,annually. with the

- first quarter. event. However, if results are not within acceptable limits, notification would .be o

included in the Quality "Assurance Project Report prepared by Geochemical Testmg'
- (Appendix C)

47 DUPLICATE SAMPLES

Duplicate samp]e analysis results were generally consistent- with the corresponding ongmal

. sample resulis.

Kelly Run Samtatlon, Inc Landfill ‘ . Page 17 ' CEC
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50 - CONCLUSIONS
| Santples were collected at KRS .according to appropri'ate sampling procedures for FOrm 19 and -
Form 50 parameters and sent to Geochemlcal Testmg in Somerset, PA. The following .

 observations are noted for the 3" Quarter 2010 sampling event:

« The active and closed areas of KRS are underlain by two monitored -
~ hydrostratigraphic units: Benwood Limestone and the Pittsburgh Coal. ‘
“» - KRS was sampled for Form 19 groundwater and surface water constituents on
- August 31 - September 1,2010. o R
e Several - Benwood groundwater ‘momtonng points- were sampled for additional
- parameters in accordance with the:"August 14,2006 WDA Permit. ' '
e KRS leachate was sampled for Fofr;m 5‘0"-c0nstituents on August 31, 2010.
e The Benwood Limestone Hydrostrntigraphic Unit has a horizontal gradient to the |
- south of 9.8 x 10° f/ft, with a velocity of 0.317 fiiday (115.7 fifyear) (Figure 2).
. The Pittsburgh: Coal I—Iydrostratrgraphlc Umt has a horizontal gradlent to the south of
» 9.0 x 107 fuft, w1th a velocity of 0 189 ft/day (69 ft/year) (Figure3).
. Volatrle orgamc compounds were detected. in Benwood erestone groundwater N
‘ 'monrtormg wells MW-302R and 'MW 303R. Volatr]e organic compounds were not
detected above estabhshed repqrtmg limits in other surface water or in. other_
' groundwater momtonng wells, ' | 2
" .o Time-series analyses lndlcate that there are no mcreasmg trends in the leachate
" indicator parameters in ,groundwater. at Kelly Run Landfill except for alkalinity and
sodium at MW-204; ainmonia nitrogen alkalinity, and sodium at MW-21'1R1° and a
slrght 1ncreasmg trend for total dissolved solids at MW-P2U. However, these rises do

~not appear to be the result of a leachate mﬂuence

Kelly Run Samtatlon, Inc. Landfill o Page 18 . _ ‘ " CEC
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Based on a review of recent and historical data collected during routine monitoring events at

KRS, the following observations aré made:

"« Groundwater elevation contour maps show that local groundwater gradient and -
_ velocity have been temporally consistent in both monitored groundwater units. |

« Concentrations of trace metals and other inorganic comstituents in groundwater

safnples were geﬁerally consistent with historical coﬁcéntratibns

o Surface water analyses of metals and -inorganic parameter concentrations -are

| generally consistent with historical concentrations (Appendix B). The Benwood

Spring continues to be collected and treated as leachate due to historical detections of
volatile organic compounds -

‘o The Benwood Limestone Hydrostratigraphic Umt has been shown to hlstoncally
- contain BTEX and naphthalene through several assessment reports (DEI, 1996a) and
remediation of the aquifer was also addressed in a 1996 Consent Order and the

August 14, 2006 WDA Permit. Benwood groundwater monitoring well MW-303R is
a recovery well that has operated as part of Kelly Run’s groundwéter remediation |
efforts since 1996. |

- Therefore, the inajor conclusions of this report are:

1. Continued landfilling activities do not appear to be altering the existing groundWater
-conditions. | .
2. - The groundwater monitoring network. is capable of momtonng the Benwood and

 Pittsburgh Coal Hydrostratigraphic units.
3.  .The frequency of samplmg and the constltuents analyzed ate appropriate for determmmg

if a release has occurred _ ,
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JABLE1

KELLY RUN LANDFILL
PADEP i.D. NO. 100663
THIRD QUARTER 2010
FIELD PARAMETERS i
AQUIFER j MOMNITORING SAMPLE | SAMPLE | WATER WELL WATER THREE | WATER |[VOLUMES] FIELD PARAMETERS COMMENTS
. POINT DATE TIME LEVEL® DEPTK' | VOLUME? { VOLUMES | PURGED | PURGED pH COND TEMP
: {#} (8} {gallons) | (gallons) | {gallons) {uS/m) {C}
Benwood MW-301R 08/31/2010 DRY 134.10 135.85 1.14 3.41 Insufficlent Water to Sample
Limestone MW-302R 08/31/2010] 03:15 PM 149.70 170.26 13.36 40.09 3.00 0.22 6.00 81587 22.6 ’
MW-303R 08/312010| 12:05 PM 44,30 63.20 12,20 36.86 3.00 0.24 5.95 1255 15.9
MW-304 08/31/2010|| 11:20 AM 50.38 84.15 8.95 26.85 2.50 0.28 6.12 1272 13.9
MW-307D 08/31/20104 04:10 PM 157.90 168.20 6.69 20.09 2.00 0.30 6.50 3614 15.9
MW-310D 08/31/2010 DRY DRY 128.84 Ingufficient Water to Sample &
MW-310R 09/01/2010 | 11:55 AM 97.35 108.81 7.45 22.35 3.00 0.40 7.01 1348 17.8
MW-311 09/01/2010 | 09:55 AM 105.25 118.85 . 7.54 22.62 5.00 0.66 7.33 7740 13.5
MW-312R 09/01/2010 | 09:20 AM '169.72 |- .182.65 8.40 25.21 5.00 0.59 6.32 6305 13.0
PZ-1 09/01/2010 | 08:45 AM - | 101.00 119.32 11.91 35.72 3.00 0.25 7.18 2660 14.4
PZ-2 08/31/2010 | 10:35 AM 110.85 129.45 12.09 36.27 4.00 0.33 7.27 2177 15.2
PZ-3 08/31/2010| 10:56 AM 9&65 111.08 7.43 2229 10.00 1.35 6.52 2680 15.3
Pittsburgh MW-201R 08/31/2010 DRY DRY 27644 . Insufficent Water to Sample
Coal MW-204 08/31/2010|| 03:50 PM 285.60 310.00 9.36 28.08 4.00 0.43 7.76 2017 17.8 ] :
: MW-211R1 08/31/2010] 01:30 PM 193.40 196.92 2.20 6.86 2.60 1.14 6.17 2061 18.8
Lowsn MW-P1U 08/3172010|| 01:40 PM 19.40 36.75 11.28 33.83 16.00 1.42 6.89 1532 15.4 .
! MW-P1D1 08/31/20104 02:35 PM 30.10 38.82 5.67 17.00 2.00 0.35 7.00 1269. 15.8
Pood MW-P1D2 08/31/2010 ) 01:05 PM 27.10 42,12 9.76 29.29 4.00 0.41 6.60 1291 13.8 .
Uppei] MW-P2U 09/01/2010 DRY DRY 92.34 . . Dry
Leachate] MW-P2D1 09/01/2010( 10:40 AM- 93.85 96.50 1.72 517 1.30 0.75 6.27 936 15.7 -
: . Pond| MW-P2D2 . 09/01/2010] 11:20 AM 95.10 98.61 2.28 6.84 2.00 0.88 6.21 960 16.3
Surface KR-2 08/31/2010 DRY . : Dry
ater FTR-2 08/31/2010| 10:30 AM 742 1689 17.9
ST-2 08/31/2010 | 10:05 AM 8.07 1065 19.7
ST-3 08/31/2010 || 10:15 AM 8.11 1666 20.1
) ST-§ 08/31/2010 ] 09:40 AM 8.10 1369 20.1
SP-3 08/31/2010f 11:30 AM . 7.07 1238 19.4
SP+4 08/31/2010 DRY ] Dry
Leachate PHASE 1 DZ ’ Sampled Annually
PHASE 2 DZ Sampled Annually
PHASE 3A DZ Sampled Annually
PHASE 3B DZ Sampled Annually
PHASE 1 08/31/2010 | 01:25 PM .6.60 8725 28.4
PHASE 2 08/31/2010}] 01:35 PM 7.04 5956 24.5
PHASE '3 08/31/2010 1 02:25 PM 6.56 13003 24.2
WDA LEACH. 08/31/2010 1 01:20 PM 6.31 1850 26.9 ]
Phase i ML-1A 09/01/2010 DRY Lysimeter 1s Dry
" Monitosing Pt ML-2A 09/01/2010 DRY Lysimeler is Dry
Mofes:

G = Degrees Cenligrade
uSfm = microSiemens/meler

' Measured from lop of inner casing.
2 Calculated from 0.65 gallons per fool of water

Sampled by Cody Saimon, Aquascape gpm = gallons per minute
ft = feet NFA = Not Applicable
050556 NP = Not Provided November 2010




TABLE 2

KELLY RUN LANDFILL
PADEP 1.D. NO. 100663
THIRD QUARTER 2010
WATER-LEVEL ELEVATIONS
AQUIFER [ MONITORING || GRADIENT {| MEASUREMENT || MEASUREMENT || WATER WATER
. POINT POSITION DATE POINT ELEV.! LEVEL? || LEVEL ELEV.
(ft amsl) (ff) . {ft amsl)
Benwood MW-301R U 08/31/2010 1169.67 134.10 1035.57 .
Limestone MW-302R D 08/31/2010 1154.41 149.70 1004.71
MW-303R3 D 08/31/2010 1653.57 44.30 1609.27
MW-304 D 08/31/2010 1055.14 50.38 1004.76
MW-307D D 08/31/2010 1166.07 157.90 1007.17
MW-310D D 08/31/2010 1099.42 DRY DRY
MW-310R D 09/01/2010 1099.39 97.35 "1002.04
MW-311 D 09/01/2010 -1100.37 105.26 995.12
MW-312R D 00/01/2010 1171.46 169.72 1001.74
PZ-1 D 09/01/2010 1119.32 101.00 1018.32
PZ-2 D 08/31/2010 1135.94' 110.85 1025.09
PZ-3 D 08/31/2010 1124.39 99.85 1024.74
Pittsburgh MW-201R U 08/31/2010 1158.13 DRY DRY
al MW-204 D 08/31/2010 1163.25 295.60 867.65
MW-211R1 D _ 08/31/2010 ~ 1064.00 193.40 870.60
Lower | MW-P1U I 08/31/2010 892.73 19.40 873.33
Loachate | MW-P1D1 D 08/31/2010 891.18 30.10 861.08
pond ||  MW-P1D2 D 08/31/2010 888.43 27.10 861.33
Upper MW-P2U [1] 09/01/2010 . NA DRY NA .
Leachate ||  MW-P2D1 D 09/01/2010 963.17 ' 93.85 869.32
Pond || MW-P2D2 D 09/01/2010 963.17 95,10 868.07
Notes:
1 Elevation for the top of the PVC from well logs. . ft=foot

ft-ams! = feet éboye mean sga level.
NA = Not Available
NM = Not Measured

2 Measured from the top of the 4" PVG riser pipe. Measured by Cody Salmon, Aquascape
? Groundwater Recovery Well
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TABLE3 .
i KELLY RUN SANITATION LANDFILL
PA DEP 1.D. NO. 100663
THIRD QUARTER 2010
RESULTS OF CHEMICAL ANAL YSES PERFORMED ON GROUNDWATER AND SURFACE WATER
GROURDWATER
Chemical Constituent [ Unit | Mothod Ro. [ MCL ¢ MW201R | Mw-204 | Mw-211R1 | Mw-301R | Mw-302R | MwW-303R MW-303 | MW-307 J MW-310 I : | uw-:m
. F3 EPA350.18D | NA DRY 05 Y Y DRY -l
as 4500-C020 | _NA _DRY 604 —_439 Y - — 671 — DRY 564 1120
mg/L EPA 200.7 NA DRY - 407 86.0' RY ~168 - DRY 46.3 241
molL___ | HAGHB0%0 WA DRY 26 — 13 IRY ' ” <10 ORY ) 150
Mg/l A 500,0 250° DAY 290 254 AT 2160 25 5 495 DAY 106 -|  2C00
mg/lt EPA300.0 4 R 02 <01 DRY - <09 | . Y 02 - < 1.0
mgiL A2007 | 03 RY | 475 278 | DAY | <005 - DRY 11 09
— mgiL EPA200.7 | KA 344 -~ 35:6 DRY" j BB.1 Y 33.3 132
mgL____| EPAZ007 | 005 DRY 03 DRY - 096 DRY 0.05 003 |
“mgias N1 EPAS00.0 - 10 DHY. 2.04 006 | DRY N . 0.13 0.11 068 |
sU FLD - | NA DRY, 7.76. - 617 DRY - 3 - 5.5 612 65 : 701 b 7.98 |
su NHG00-Ha! [ NA DRY 828 - 668 -t 667 685 799 7.22 DRY__- 7.88 8.1
“mglC__ EPA200.7 | WA DAY | 25 6.6 DAY ] 33 T DAY 1.8 55
maL — EPA200.7 NA DRY . 416 - 32 - DRY- 1060 18.6 16.8 ) 242~ 3§70
umhos/an —___FLD NA "DAY Z017__ | 2061 | DAY 857 1265 1272 3614 T DRY | 1348, 7740 __
mhos/em EPA120.1 . NA RY - 1880 —__DRY 7880 1280 1250 3560 —_DRY 1400 7860
— mgh [ EPAS000_ | 260 Y 309 RY <10J 20 114 <10 DRY a1 <10
g Ml as CaCO3 | SM 1823208 | NA BRY 439 RY : 1T_- 677 - DRY | ) 1140
—Totaldlssolvedswds — | - mgt - -5 SMe5a0C |- NA--f---DRY - | —1290- -.|.--.DAY. | - ... |- - - - 20— | - - |- DRY. | ..8/8___ 2710
[Total Orgamic Garbon_- —_mglL | SM135310C | NA DRY 9 66 Y | . 418 56 23 24.6 RY 11.2 274
Phenolics, total % 420.1 2000 DRY <200 | <200 DAY <20.0 <200 <200 <200 | RY - <20.0 <20.0
U - [ EPATS0.0 NA DAY T4 213 ‘ " 0.5 5.8 3.7
fann - N N - B
e L EPA 52605 s TRY__ < 5. < 5.0 DHY 395 L <50 <50 DRY <60 <50 ]
1.2-Dibromoethane G/l EPASDE0B | 0.05 BRY — <5, <60 DAY <50 - DAY <5.0 <5.0
1.1-Dichioroeihane PR EPA 82608 27 DRY 25.0 <5.0 " DRY - T <50 - DRY <5.0 <3,
1.1-Dichicroethene ug/L ) ~ 7 DRY <50 <50 Y - <60 | - DAY <5.0 <50
Dichicroethane —_uglL EPA 52608 5 DRY <6.0 <5.0 j <50 - — DRY <5.0 <5.0
35-1,2-Dichioroeinene - - gl - | EPAG2608 70 <5.0 <50 —_DHRY <5 : ) DRY <b5.0 <b.
rans-1,2-Dichioroethene _ L EPA 32608 100 DRY <5.0 <5, DRY T <50 | _DRY <5,0 <50
benzene C 68 {700 DRY <5.0 <5, — 5.9 <6.0 <50 <50 | -.DAY 5.0 <&
ene Ghionds L EFA, 52608 : DRY <50 <5 - P <60 | . DRY <5 <50
etrachlofoethene u EPA 82608 - DRY <S0_ <50 - __ | s60 - DAY <5. <50
Toluene ugl EPA 02608 1000 DRY <60 < 5.0 <50 <50 “<6.0 <60 DAY - T <5.0- <50
[{.7.~Trichioroeihane uglL EPA 82608 i) DRY | <60 <50 _DR - <5.0 DAY - | . <50 .| <50
Trichloroethene - up/L EPA 82608 - DRY —<5.0 <5, DRY — "<5.0 - DRY <B.0 - <50
" EPA 52608 DRY =20 <2, DRY ) <2.0 DAY <2.0 <2.0
TIX DRY - <50 <D URY - B0 - <20 < 5.0 < 5.0 Y < 5.0 <b.0
B0 DRV, <001 1 <001 By Oa1 . | <OO <001 =001 <00t <001
0.10 “DRY <0.01 <0.01 DRY <0.01 <0.01 <001} <00 OAY < 0,01 <001
100 RY <B.0 <5.0 - <50 <5.0 <50 <50 — DRY . <5.0 <5.0
WY .| 68 45 —_DRY 676 = ?_E_ <20 270 TRAY 2] — 372 |

MCL & Maximum Centamnam Level {EPA Federal Drinking Wam smndardsor Pennsylvama DEP Stazewlde Health Standards for used aqunrers ma mndenual semng wheze EPA Standard does not a:ds1)
* These values represent secondary MCLs. - . .
Dry Points: MW- 201R MW-301R, MW-310 MW-P20, KRqZ, SP-4 .. . o o L
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TAGLES
KELLY RUN SANITATION LANDFILL
PADEP |.D. NO. 100683
THIRD QUARTER 2010
RESULTS OF CHEMICAL ARALYSES PERFOAMED ON GROUNDWATER AND SURFACE WATER
GROURDWAI B
Unit I Method No. ] MCL W-312 I MW-P1U MW-P1D1_| MW-P1D2 i RV-PIU | MW-P2D1 | MW-P2D2 MWPZ-1 I _MWPZ2 MWPZ-3
oL & EPR G0 18D T WA 21 0.28 048 <0.10 DRV [iXP ~<0.10
mg/L & Cal [ SM4500-C02D | NA 1050 3 480 260 DRY 436 228
C EPA200.7 - | NA 170 163 167 111 DRY 131 125
C HACH 8000 NA_|__ 710 — <10 <10 <10 DRY 1 <10 -
me/L EPA 300.0 250° | 1720 | 76 49 DRY ) 51 1 147 166 |
ML EPA 300.0 4 <0.1 01 01 0.2_ DRY <0.1 0.2 — -
g/l P, . 0.3 , <005 1.41 <0.05 DRY | 0.1 <0.05
mgiC EPA 200.7 NA 9.8 47 4.3 W7 | DAY 358 226
g/l EPA 200.7 0.05 0.04 123 0.23 <0.01 RY 0.92 <0.01
mgh as N EPA 300.0 10 043 0.08 0.08 <008 DRY. ] 026 -
su FLD NA 6.a2 6.69 7 (X3 RV 827 6.21 7.18 727 6.52
su |SHAS00-Hl NA 7.05 741 7.56 7.2 “DRY_ 7.15 7.39 7.95 7.54 7.18
Mg/l EPA 2007 NA 92 37 24 35 DRY 23 37 ;
Mg/l EPA 200.7 NA 1190 1ag 724 38.3 DRY 118 4.8 704 . 753 €28
uUmhosiom FLD NA 6305 1592 1269 1251 DAY 935.9 $59.0 2660 2777 2690
umhos/cm EPA 120.1 NA_|__ 6450 560 1310 92 DAY 1290 000 2660 2770 2650 |
% EPAS00.0 . | 9507 <10 265 164 222 DRY 122 280 =10 <10 <10
mg/L ag 8 23208 NA 1030 556 382 260, RY 437 229
mat | — | _NA 3660 1040 840 654 SRY 62 §
g/l SM185310C | MA $i5 24 2.7 17 DAY 37 __15 65 68 136
u EPA420.1 | 4000 <200 <200 < 20.0 <20.0 DRY <20.0 - <200 -
N%_~ 1| HNA 23.7 181 X 08 Y Xl 0.3
I -y - -
vgt EPA 62500 = I <5 <50 <53 <50 BRY <50 <50 <50 <50 <50
ugl EPAB2608__|_0.05 <5 <5.0 <60 <50 BAY ) <50 <50
ugie EPA 82608 T 27 . <5.0 " <50 <50 <56.0 DRY <50 <5.0
ug. EPA 82808 7 < & <50 <5, < 5.0 DRY < 6.0 <50
ugiL EPA 82608 b <5.0 <50 W < RY <6.0 <60
is-1,2-Dichioroethene X 70 <50 <50 <5. <5, v <50 <56.0
Tans-1.2-Dichiorosthene X EPAGI6OB | 1 <60 <60 <50 <5, ) < <50 _
Tbenzene ug/L A 82601 7 <50 <60 <5.0 <5, <35 <5.0 <6.0. <60 =5.0
thylene Chlonde il EPA 82608 <B4 <60 <50 <50 BRY <5 <50 -
ugh EPA 8260B < 5. <50 <6.0 < 5. CRY <5.0 <5,
ug/l EPA 82608 1000 <5.0 <50 < <b5.0 DAY <5.0 <5.0 <5.0 <50 <5.0
ug/it A 82608 200 <50 <5.0 < <5.0 <5.0 < 5.0
ugll <60 <50 <50 <50 - DAY <50 <50
g/l EFA 82608 <20 <2.0 =2.0 <20 <20 <20
g/t EPA 52608 X <50 <50 <5.0 <80 Y <50 <50 <5.0 <50 <5.0
"ML EPA o0 | 040 J _<0.01 ORY
mgll EPA 200,70 | 0.10 <0.01 DRY -
; [ EPA 62600 T00 <60 DAY <5.0 <50 <50
gll: EPAOZE | NA | 58 DRY 43 85
MCL = Maximum Contamninant Level (EPA Federal Drinking Water wdards or Pennsylvma DEP Statewide Heallh Standards lor used equifersina residentiel semng where EPA Standard does not exist)
* These values represent secondary MCLs.
Dry Points: MW-201R, MW-301R, MW-310, MW-P2U, KR-2, SP4_
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TABLE 3

KELLY RUN SAMITATION LANDFILL
PADEP 1.D. NO. 100663

. THIRD QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

. SURFAGE WATER
Chemical Constliuent Unit - fdethod No. [ MCL KR2 FTR-2 I ST-2 ST-3 ST-5 l sSP-3 | sP-4
monla Nittogen mg/Las N EPA 330.1&D NA DRY 1.58 <0.10 <0.10 <010 <010 DAY |
Bicarbonate mg/L as GaCO3 | BM 4500-C020 | NA RY 199 275 327 231 15 DAY
Gum mg/L EPA 200.7 NA RY 120 99.8 110 140 13 DAY
hemical n Demand myl. - HACHEBO00D | NA RY <10 <370 <10 <10 — <10 DRY___|
oride o/l EPA 300.0 250° RY 86 120 259 196 %6 DRY
Flucride — mglL EFA 300.0 4_[__oRY 02 0.2 <01 0.1 ~<0.1 DRY |
Iron mg/L EPA 200.7 0.3" DAY 7.38 0.1 0.25 ol 015 DAY
Magnesium mg/L EFAZO0.7 NA DAY 401 323 634 47.8 03.6 DRY
= moil EPA 200.7 0.05° DRY 0.4 <0.01 0.05 (K-} 0.1 DRY
Rrate i mp/as N EFA S00.0 0 DRY 0.11 0.21 1.27 1.48 0.97 RY
eld ] - FLD NA, DAY 742 - B.07 . 811 8.1 7.07
. Leb su__ - S00-H+8 NA DRY. 7.92 B.32 8.34 8.32 [&i DRY
Potassium mp/L EPA200.7 NA BDRY 3.3 38 ¥ 2 3.1 DRY
fum g/l EPA200.7 NA DRY 246 72.8 19|89 28 DAY
fic Conductence, Field umhosiam - FLD NA DRY 1689 1065 1666 1569 1238 DRY |
c Gonductance, Lab umhos/cm EPA 120.1 NA DRY —_1700 977 1660 1330 1230 DAY
fate - m EPAGOO0 | 250° DRY 610 64 136 187 231 ORY
Kalinity 10 pH 4.5~ My as CaCo3 | oM 18 23208 A DRY 501 280 334 236 q17 DAY
Total dissolved solids__- moiL SMZS40C_ | NA RY 1230 568 988, |. 850 834 _ DAY
Toral Orgaric Carbon g/ SMIB5310C | NA RY 1 26 39 14 22 Y
Phanolics, total ug/L EPA 420.1 4000 RY < 20.0 <20.0 < 20.0 <20.0 <200 - DAY
arl RIU EPA 1801 NA DRY 57 78 245 35 5 DRY
£l i v
Zane ] uglL EPA S2608 > | DRY <50 <50 <50 <50 <50 DRY
1.2-Dibromoetnane ug/ EPA 52600 0.05 - DRY < 5.0 <6.0 <50 <5.0 <5.0 DAY
{1, 1-Dichicroethane ug/C —EPA 82608 ar DRY <5.0 <5.0 <50 <5.0 <6.0 “DRY
H,1-Dichioroethene ugiC EPA 82608 7 DRY <B.0 <5.0 <50 5.0 <50 DRY
H.2-Dichloroethane ugiC EFA B2608 5 DEY — <50 <5.0 <60 <5.0 <50, oAY |
Gs-1,2-Dichioroeihene Ug/C EPA 82608 70 DRY _ <E.0 <5.0 <50 <5.0 =50 CHY
trans- 1.2—D|chloroethene ug/l EPA 82608 100 < 5.0 < 5.0 < 5.0 <5.0 <50 . DRY
Sthylbenzens ug/L "EPA 62608 700 D) <50 < 5.0 <5.0 <5.0 =50 DRY
Methylene Chioride ugl EPA 82608 <5.0 < 5.0 <50 <b.0 <5.0 DRY
etrachlcroethene ug/ll EPA B260B D < 5.0 <50 <50 <5.0 <50 * DRY
[Toluene gl EPA 82608 1000 DRY <5.0 <50 <5.0 <5.0 <50 DRY
[1.1,1-Trichicroethans uglC _ EPA 82608 200 DRY <5.0 <50 <5.0 <50 <50 Y
[Trichloreethene [ EPAB2E0B | 5 DRY . < 6.0 <5.0 <5.0 <5.0 <50 RY
Vinyl Chioride U EPA 62600 2 DRY <2.0 <20 <2.0 <20 <20 DRY |
% &—-—- EPA B2608 TR0 DHY <5.0 <50 <50 <50 <50 DRY __§
EChromium mo/l. EPA 200.7 010 - : bRy |
romium, dissolved moyL EPA 200.7D 0,10 DRY
Esh%malene - ugll EFA 8260B 100 DRY
roanic Halogen ugC EPAGGZ0B | NA

MOL = Maximum Contaminant Level (EPA Federal Drinking Water Standards or Pernsylvania DEP Statewide Health Standards tor used aquHers In a residential
setling whese EPA Standard does not exist)
= These valugs represent secondary MCLs,
Dry Points: MW-201R, MW-310R, MW-P2U, SP4

Page 3of 3 . ) ) ' : " November 2040
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FIGURE 4

KELLY RUN SANITATION, INC
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FIGURE 4
KELLY RUN SANITATION, INC
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FIGURE 5

KELLY RUN SANITATION, INC
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FIGURE 5
KELLY RUN SANITATION, INC
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FIGURE 5
KELLY RUN SANITATION, INC
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FIGURE 6

KELLY RUN SANITATION, INC
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FIGURE 6

KELLY RUN SANITATION, INC
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FIGURE 6

KELLY RUN SANITATION, INC
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APPENDIX D
LEACHATE SAMPLING AND ANALYSIS

The Leachate Collection Zones at Kelly Run Sanitation are sampled and analyzed quarterly for
Form 50. Kelly Ruh’s leachate and secondary collection zones consist of the Phase 1, Phase 2,
| Phase 3A, and. Phase 3B léac_hate collection and detection zones, as well as the leéchate
collection zone for the closed Western Disposal Area. The Leachate Detection Zones (LDZ) are
sampled annually (4" Quarter event) in accordance with Form 50 requirements.- These LDZs
‘were previously sampled and analyzed for the Form 50 LDZ indicator analytes. Based on a
review of fhis baseline fluid composition data, the Phase 2, Phase 3A, and Phase 3B LDZs were
determined to be potentially leachate influenced. Therefore, annual sampling for the full
Form 50 parameter list was completed during the 4" Quarter 2009 at these LDZs, while the
Phase 1 LDZ was sampled for the Form 50 indicator analytes. - ’ '

Based on a review of the data for the LDZ samples collected during the 4™ Quarter 2009, MCL
" exceedances. were noted. Therefore, the Form 19 detection zone add-on list was included in the

annual groundwater sampling program completed dlifing the 1* Quarter 2010,

Kelly Run Sanitation ' ‘ : ' " "CEC
3" Quarter 2010 , November 2010
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APPENDIX E
METHANE PROBE MONITORING
1.0 INTRODUCTION

The followmg methane monitoring report isa summary and evaluation of the gas momtormg and

control activities for the Kelly Run Samtatlon, Inc. Landfill (KRS) located in Forward Township,

~ Allegheny County, Pennsylvania for the quatterly period ending September 30, 2010. Results of
the quarterly gas probe monitoring data collected on August 24 — September 30 2010 are

submitted herem as part of the KRS Quarterly Momtonng Report

1.1 BACKGROUND Coh

. KRS Landfill currently maintains and utilizes a System‘ of landfill gas monitoring probes to

monitor for the presence of methane. The current system includes 133 probes located Spatlally
around the landfill boundaries (13 probes were decommissioned prior to the 4% Quarter 2006
event in accordance with the August 14, 2006 WDA Permit). The landfill gas monitoring probes -
are generally constructed of a single perfo#ated PVC well casing installed at a shallow depth,
often referred to as the “A” zone. Nested‘f probes (two or three probes at the same location)

- monitor for the presence of methane in the shallow (“A™), intermediate (“B”), and deep (“C”)

Zones.

The majority of gas monitoring probes in both the Western and Municipal Disposal Areas are . .
screened within the Benwood Limestone Aquifer Some of the shallow probes monitor the
Waynesburg and Uniontown Formations above the Benwood leestone Deeper probes monitor

the Sewwkley, Redstone, and Pittsburgh Sandstones

Kelly Run Samtatlon ' , , . CEC

3% Quarter 2010 ' November 2010



12 - REPORTING REQUIREMENTS

. The nionitoring of landfill gas. (methane) concentrations is conducted on a quarterly basis
following the requirements set forth in PA Code Title 25 Section 273.292, Gas Control and
Monitoring and Pennsylvania Department of Environmental Protection (PADEP) Permit

Conditions. - .

PA Code 273.292 provides the foiloﬁng criteria to determine the regulatory compliance of

" combustible gas levels at the landfill:

1. 25% of the lower explosive limit (LEL) at a structure within the landfill site.
2. The LEL at the boundaries of the landfill site. .
3. 25% of the LEL in an adjacent area, including buildings or structures on adjacent

areas.

The maximum acceptable combustible gas concentrations permitted under current regulatory and
permit requireménts is 5.0% methane in air. This concentration is equal to 100% of the LEL.
Concentrations above the maxirhum acceptable limit of 5.0% are reported fo PADEP and the
Allegheny County Health Department (ACHD). In the event an exceedance of this limit occurs
in a given monitoring probe, daily monitoring of the probe is initiated and continued until the
" methane level reaches acceptable limits. Persistent exceedances occasionally require additional

gas extraction efforts in those areas.

13 LANDFILL GAS MONITORING PROCEDURES

Written protocols for coﬁducting methane monitoring were established in accordance with
Permit Condition No. 21 of the Solid Waste Landfill Permit Modification dated February 6, 1997

and the August 14, 2006 WDA Permit.

The Landfill Gas Monitoring Procedures for obtaining methane concentration réadings from the
monitoring probes were submitted to PADEP in a report dated April 7, 1997. Specifically, the

Kelly Run Sanitation . CEC
3 Quarter 2010 ' ' November 2010



pr'ocedureé address the need to ma.mtam the;'pr'oper instrument calibration, obtain and document
all necessary readings, evaluate probe water levels, and the dewatering of probes were necessary.
KRS conducted the landfill gas monitoring dccprding to these approved procedures. In addition,
any liquids removed during probe dewat:eriing are disposed of into the leachate mahhole

consistent with the requitements of the March 13, 1996 Consent Decree.

20 LANDFILL GAS MONITORING
The landfill gas monitoring systefn consists 6f both single _'and, nested design probes. All 133 gas
monitoring probes were tested for tlle_pres:slence of methane. The following Gas. Monitoring
Probe Field Log presents a summary of the methane and LEL concentrations for each gas
monitoring probe tested. ‘ ' A
No methane was detected at the LEL level at any probe for this monitoring period.

3.0 CONCLUSIONS

- The LEL concentration was not detected at any monitoring probe. Therefore, all methane gas

morﬁtorihg probes in the KRS network continue to demonstrate compliance with the acceptable

' regulatory limit of 5.0%.

Kelly Run Sanitation . s o , CEC
3" Quarter 2010 . - .o _ S , ‘November 2010 -



APPENDIX F
DUST FALL ANALYSIS

‘Dust collection analysis is performed monthly through the placement of dust fall jars around
Kelly Run Sanitation Landfill. The jars are collected monthly and fresh jars are placed in the
holders. ' |

No samples exceeded the maximum dust fall of 1.5 mg/cm*month during the 3™ Quarter 2010 as
specified in PA 25 §273.217 and cited in PA 25§131.3 except total suspended solids at DFC-6
during the month of July. The laboratory case narrative described the sample as containing

brown water with dirt, seeds, and a lot of leaves.

Kelly Run Sanitation ' ‘ ' CEC
3" Quarter 2010 November 2010



WASTE MANAGEMENT
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1.0 INTRODUCTION
1.1 SCOPE AND PURPOSE

This report 'summarizes tfxe results of the 2™ Quarter 2010 groundwater monitoring activities at _
Kelly Run Sanitation, Inc. Landfill (KRS). Thia work_ was conducfed on May 17 — 18, 2010 to

~ satisfy reduireme‘nts of the Penﬁsjerania Department of Environmental Protection (PADEP). |
- KRS operates a municipal waste landfill (Permit IL.D. No. 1'00663)_ in Forward Tothhip,
Allegheny County. | |

KRS has been operating since 1965 and consists of five disposal units (Figures 1‘,' 2, and 3):

0 17—acre pre-RCRA disposal area 1dent1ﬁed as the Old Waste Area (OWA) has been
closed since early 1970s and was capped in 1997,
A 9.0-acre Phase I Area closed municipal waste landfill, that was capped in 1996_
(operating permit issued March 14 1991);
‘e A 24.3-acre Phase II Area closed mun1c1pa1 waste landfill, that was capped in 1998 -
(operating permit issued January 18, 1995);
o A Phase III ‘Area active mun101pal waste landfill (operating perlmt 1ssued February 6
1997); and |
o The 35.0-acre Western Disposal Area (WDA) a closed and capped hazardous waste
landfill (Hazardous Waste Postclosure Permit U.S. Environmental Protectlon Agency
ID No. PAD004810222), '

The Groundwater Monitoring Program at KRS incorporatés permanent monitoring elements to
. provide environmental protection during and after landfill development. Field work, sampling
methodologies, data evaluation, data _'QA/QC, and chcmical analyses were cbndudted in

~ accordance with the approved site permits.
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1.2 SITE DESCRIPTION AND BACKGROUND

KRS currently receives municipal waste at a rate of about 8,000 tons per month. The facility
consists of a 408-acre parcel, of which 48 acres are currently approved for active waste disposal.

KRS is permitted to take municipal solid waste and other approved special wastes.

The WDA consists of approximately 35 acres and is a closed hazardous waste disposal landfill.
The WDA was constructed with an engineered clay liner and leachate collection system
(i.e., interceptor drain) and was capped with a very low density polyethylene (VLDPE)
geomembrane in the early 1990s. The 17-acre OWA is a natural attenuation landfill that was
capped in 1997. Phase I (9.0 acres) and Phase II (24.3 acres) landfill areas were constructed as
lined landfills and were completely capped and closed in 1998. Both Phase I and Phase II have
leachate detection zones. The Phase III area is a 48-acre permitted double-lined landfill with a
leachate detection zone. The Phase III landfill is the only active waste placement area at the

landfill and receives approximately 280 tons per day of solid waste.

Kelly Run Sanitation, Inc. Landfill Page 2 CEC
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20 GEOLOGY AND HYDROGEOLOGY
.21 REGIONAL GEOLOGY

KRS is located within the Appalachian Physiographic Province (Heath, 1984). This province is
characterized by relatlvely deeply incised valleys and low rolling hills. KRS is constructed
within the head of a relatively deeply incised valley and upon the adjacent ridge to the south.
The surficial bedrock geology of KRS consists of Paleozoic deposits of the Monongahela and
Conemaugh Groups No Quaternary sedimentary dep0s1ts exist at the site. The entire site area
has been deep-mmed for the P1ttsburgh Coal.

22 LOCAL GEOLOGY"

The Pennsylvanian-aged Monongahela Groﬁp is defined as the interval between the base of the |

~ Waynesburg Coal and the base of the Pittsburgh Coal. The Monongahela has an average

thickness of 350 feet in this portioh of southwestern Pennsylvania and consists of five units, from

stratigraphically lowest to highest:  Pittsburgh, Redstone, Sewickley, Uniontown, and -

'Wayhesburg. The Pittsburgh Formation consists of approximately 100 feet of coal, shale,

]limestone, and sandstone and is conformably ovérlain by the Redstone Formation. The Redstone '

is approximately 80 feet thick and includes the interval between the Redstone Limestone and the
base. of the Sewickley Coal. The Redstone Coal is approxnnately 2 to 4 feet thick and the
Pittsburgh Coal seam is8to 9 feet thick. '

2.2.1 Uniontown FOmation

The Uniontown Formétion, the uppeﬁnost unit exposed at KRS, consists of 50 to 90 feet

- of inte;bédded shale, claystone, limestone, and sandstone. Only 20 feet of the Upper

| Member of the Uniontown is exposed on the adjacent _hilltbps. The Lower Member of "

the Uniontown Formation rests conformably beneath the Upper Member_. In this area, the
Lower Member is approximately 30 to 35 feet thick. The basal unit of the Lower
Member is the Uniontown Coal, which is usually .represef;ted by 12 to 18 inches of

carbonaceous shale. The lithologic units above the Uniontown Coal are comprised of

Kelly Run Sanitation, Inc. Landfill ' Page 3 : - CEC
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. interbedded sandstone and shale through the lower and' middle parts of the member and
interbedded calcareous shale.and arg1llaceous limestones -in the 1 apper part. Both the
- Upper Member and the Lower Member are moderately to severely weathered in outcrops

“exposed by earth moving activities at the site.

| i
' 1
1

2.2.2 Plttsburgh Formation | ’ , _
- The Prttsburgh Formation is located. stratlgraphlcally between the Uniontown Coal at the.
t0p -and the base of the Plttsburgh Coal This formatmn has a thickness of-about 255 feet
at the srte The. Prttsburgh Formatlon consists of ﬁve members from strangraphxcally
hlghest to lowest. Upper Member Sewickley Member Flshpot Member Redstone

Member, and the Lower Member

2.2.2.1 Upper Member - The Upper':,M%e'r_nber extends from the bottom of the Uniontown
Coal to the top of the Benwood"LirrireStone Bed in the Sewiekley Member. The Upper
Member is in the range of 80 to 90 -feet thick at the site and is comprised of interbedded
shale, cleys’tone, hnd argillaceous lirrrestone. Many of the shale and claystone beds are
calcareous. There are four 'persisteﬁti limestone beds in the Up}der ‘Member that are’
identified from stratigraphically high‘es‘t to lowest as Limestone D, Limestone C,
. Limestone B, and Limestone A (Dodge 1985 and Johnson, 1929) These limestone beds
were consrdered part of the Benwood erestone in older geologlc literature, but they
| ‘have been d1v1ded into. mdlvrdual beds in the’ Upper Member -in recent geologic
‘ mforrnatron. The four limestone beds range in thickness from about 1-foot to as much as
| 10 feet thick, although where the limestohe beds are'ithicker than about 2 feet, they ‘
. commonly have thin interbedded shale or claystone partings several inches thick.

' 3

2222 Sewickley Member - The' Sbwickley Member. extends from the top of the
Benwood Limestone at the top of the Sew1ck1ey Member to the base of the Sewickley
Coal at the base.of this member. In the Phase III landfill area and adJacent areas, the
Sewrckley Member is 50 to 60 feet thlck The Benwood, which is the dommant unit in
this member, is comprised of mterbedded argrllaceous lrmestone shale claystone,. and,

'fine-gramed sandstone beds. Indlvrdual limestone beds can be 5- to 6 feet thick, but are

f '
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typically about 2 feet thick. Calcareous shale, claystone and ﬁne-gralned sandstone beds
separate the limestone beds. The bottom 5 to 10 feet of the member is comprised of shale

" and includes the Sewickley Coal bed, which in this area is a carbonaceous shale bed up to
4 feet thick. |

2223 Fishpof Member - The Fislipet Member of the Moﬁoﬁgahela Group occupies the
interval from the bottom of the Sewickley Coal at the top to the top of a limestorie bed, -
whieh.is the uppermost' Bed in the underlying Redstone Member. The Fishpot Member
has an average thickness of 20 feet at the site and is comprised ‘of sandstone, limestone,

and shale.

2.2.2.4 Redstone Member - The Redstone Member occupies the interval from the top of
-the limestone bed mentioned above to the bottom of the Redstone Coal. This_ member
has a thickness in the range of 30 to 35 feet and is comprised of an argillaceous limestone
bed in the upper 5 feet and is underlain by shale with .some thin interbedded san&stene'
units.  The Redstone Coal herizon, which is the basal unit of the . member, varies in
thickness from 2 to 4 feet thick within the area. ' '

2.2.2.5 Lower Member - The Lower Member of the Monongahela Group occupies the
interval from the bottom of the Redstone Coal at the top of the Member to the bottom of

. the Pittsburgh Coal at the base of the Member. The Lower Member is 70 to 80 feet thick

~ and is comprised predominantly of shale and claystone. The Pittsburgh Coal, the basal

~unit in this Member, has been deep-mined under the entire site area. The coal has a
thickness of 8 to 9 feet in the vicinity of the site. Mine maps for the‘undergrou'nd mine |
workings indicate that the coal was mined by the complete retreat method after room-
and-pillar mining (DEJ, 1996a). '

2.2.3 Conemaugh Group _
Underfying the Monongahela Group is the Conemaugh Group. This group of rocks has a
~ thickness of 550 to 600 feet in the western Pennsylvania area and is comprised: of

interbedded sandstone, shale, and claystone units with thin limestone beds and thin coal
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beds that are not econorni(:ally important resonrces. The Conemaugh Group Ties below

- drainage in the area. -

23 STRUCTURAL GEOLOGY

.' | | .
The Apnaiachian Phyéiog‘raphic Provint:e: is characterized by a series of low -amplitude,
symmetrlcal and subparallel anticlines and synchnes Regionally, these fold axes trend roughly
north/northeast-south/southwest. KRS is’ located on the east limb- of the Roaring Run
(Murrysville) Anticline and strata at the sx,tc‘ generally strike N80° E and dip2°SE. '

24 - SITEHYDROGEOLOGY

‘ The monitoring well network targets the wa';er-béaring zones where any‘ pntential impacf would :
be observed at the earliest possible time. f .Two ~' aquifers have been- identiﬁed‘ at KRS: the
Benwood leestone and the Pittsburgh Coal Vertical gradients between the aqulfers are
_ generally downward (DEI 1995) '
| -2 4, l Benwood Limestone Hydrostratlgraphxc Unit
Groundwater occurs under perched - condltlons within .the Benwood Lnnestone (DEI '
1996a). Published rcports mdlcate that the Benwood leestone is a poor producer of
groundwater in. southern Allegheny County (Piper; 1933). Piper (1933) indicates that in
this area the yields from ihe Benwdot:i Limestone are small and erratic and a considerable
proportion of weﬂs completed into this unit are unsuccessful. '
.’_Groundwatér flow diréction’ is dictated by the- gentle southeastward‘dip that occurs
_ throughout the sife area. The ho‘riZontal gradiént is 0.0087 ﬁ/ﬁ (measured Ma‘j/' 17 —18,
2010; calculated from MW-302 to MW—31 1) (Flgure 2). Discharge from the Benwood '
» - leestone Hydrostratlgraphlc unit is prlmanly to springs in the site area and local surface
-water bodles The unnamed tnbutary to Fallen Tlmber Run is the pnnclpal rece1v1ng

stteam downgradlent of the site. -
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Groundwater within the Benwood occurs as a result of secondary porosity caused by joint
-and fracture planes occurring within the rock. Primary porosity occurring with the
~ Benwood appeérs to be negligible (DEI, 1996a). Groundwater within the Benwood
occurs at the base of this unit and Hownward vertical flow is restricted by the underlying
carbonaceous shale of the Sewickléy Coal horizon. Constant-rate pumping tests indicate
. that the measured hydraulic conductivity is approximately 1,14 x 107 cm/sec |
(3.23 ft/day) and calculated porosity is 10 percent (DEi, 1996a).

Wells drilled through the Benwood and cdniple_ted in the Pittsburgh Coal are
characterized by not having encountered groundwater. DEI (1996a and 1996b) noted that
groundwater flow does not occur between the Benwood and the Pittsburgh Coal and the

geochemical fingerprints for these individual hydrostrétigraphic units are different.

Gfouhdwater within the Benwood is classified as a calcium-magnesium bicarbonate type
~ of water. However, groundwater sampled from ‘wells located south (d_bwngradient) of the
WDA [reported from Benwood monitoring wells MW-302, MW-303 (redrilled as
MW-303R), MW-305 (decommissioned), MW-306 (decommissioned), and MW-_307] are

dominant in sodium, chloride, or both sodium and chloride (DEI, 1996a).

24.2 Pittsburgh Coal Hydrostrétigraphic Unit '

'The Pittsburgh Coal Hydrostratigraphic Unit consisté of the remnant mine workings,
voids, and stmﬁps in the retreat-mined Pittsburgh Coal. Piper (1933) concluded from
nﬁining_ observations that the Pittsburgh Coal in this afea is not generally a water-bearing -
unit. Groundwater quality in the Pittsburgh Coal is _génerhlly degraded due to the
presence of elevated levels of metals and sulfate. DEI (1996b) reported thaf groundwater

within the Pittsburgh Coal is, in general, a non-dominant cation sulfate type of water.

" Groundwater in the Pittsburgh Coal occurs under unconfined conditions (DEI, 1996b). A
mi_ne pool probably exists downgradient of the landfill. Groundwater recovered from the.
‘generally dry Pittsburgh Coal groundwater monitoring wells shows an acid-mine

- drainage characteristic (i.e., elevated concentrations of sulfate, iron, magnesium, -
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“ ) ralurmnum) Further springs issuing: from the Plttsburgh Coal 1 to 2 mlles downgrad1ent :
of the landfill show no influence related to leachate indicator parameters, but do show
elevated acid-mine dramage constltuents (DEIL, - 1996b) Consequently, DEI (1996b)
concluded that the Benwood aqulfer is not dra1mng to the Plttsburgh Coal

!

‘The Pittsburgh Coal umt oceurs approx1mately 210 feat below the base of the active

landfill (double-hned Phase III area) "The Pittsburgh Coal has a measured hydraulic. =

" conductivity of 7.42 x 10'4 cm/sec (2 103 ft/day) (DEI 1996b). Groundwater flow in this
‘unit is structurally . controlled and generally follows dip slope to the south-southeast
(Figure 3) The Pittsburgh Coal has a rneasured horizontal hydrauhc gradient (measured:
May 4 - 6, 2009; calculated from MW-201R to MW-211R1) to the south of 0.009 fv/f.
The effective porosity of the Pittsburgh Coal is est1mated at 10 percent (DEI, 1996b). _
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30  FIELD PROGRAM, MONITORING RESULTS, AND DISCUSSION
‘3.1  VISUAL INSPECTION PROGRAM

The v1sual inspection program was nnplemented at KRS to aid in the early detection of a
potential release. The visual mspectlon program performed by the sampling team includes
phyéical examination of any stresses in biological commumtles, unexplained changes in soil
characteristics, visible signs of leachate migration (i.e., leachate seeps), potential water table
mounding beneath the waste management umt, and any other change to the env1ronment due to

the waste management umt
322 WELL NETWORK AND GROUNDWATER ELEVATION MEASUREMENTS

. 3 2.1 Well Network _
Based on the August 14, 2006 revision to the WDA post-closure care permit, the.
groundwater detection monitoring program for the WDA and municipal waste landfills at‘
KRS conSiste of 21 -groundwater monitoring wells that monitor 2 groundwater units,

Each monitoring well network targets the preferential flowpath for the facility.

: Detection Monitor Well Network
Monitored Zone ’ Upgradient Wells Downgradient Wells

‘Benwood Limestone MW-301R MW-302, MW-303R,
(Leachate Pond 3/4) S MW-304, MW-307D,
» ‘ : MW-310D, MW-310R,
MW-311, MW-312R,
MWPZ-1, MWPZ-2,
. MWPZ-3 ‘
Pittsburgh Coal ' MW-201R | MW-2.04, MW-211R1
Lower Leachate Pond ' MW-P1U MW-P1DIR, MW-P1D2 |
(Pittsburgh Coal) | ' : »
- Upper Leachate Pond MW-P2U MW-P2D1, MW-P2D2
(Pittsburgh Coal)
Kelly Run Sanitation, Inc. Landﬁll 4 Page§ ; .+ CEC
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-3.2.2 Groundwater Elevation Measurements | ‘

‘ Prlor to 1mt1at10n of groundwater purgmg and samphng activities, depth to water and

. water level elevation (feet above mean sea level) were recorded to the nearest hundredth
of a foot. Water levels were-collected from a total of 19 monitoring wells (MW-303R is
a groundwater recovery well 'an'd MW PZU reference elevation is not available) “The
water level measurements are utlhzed in preparatron of groundwater contour maps to

- determine groundwater ﬂow dlreetlon and gradient at the site..

[N

Water level data were collected from May 17 ~ 18, 20_1'0 using an electronic water level
meter. ‘Depth to ground‘Water was measured in each Vvell and conv‘erted to elevations in
- feet above mean.sea level (T able'2)' Groundwater elevations for the 2™ Quarter 2010 |
sampling event are generally comparable to historical groundwater elevation ,

measurements

Usmg water levels measured on May 17 - 18, 2010 potentlometnc surface maps were
prepared that deplct a plan view of horizontal groundwater flow (Frgures 2 and 3).
_Groundwater within the Benwood Hydrostratrgraphrc Unit generally flows to the south
and southeast (Figure 2). Groundwater -within the Prttsburgh Coal Hydrostratrgraphlc :
" Unit generally flows to the south-southeast (F igure 3). '

33 GROUNDWATER GRADIENT AND FLOW VELOCITY

‘The horizontal' groundwater seepage velocity downgradient of the landﬁll was estimated using

the following equation: -

ne
" Where: ' ‘
‘ vV . =average groundwater veloc1ty,
 K»  =aquifer horizontal conductivity;
i = gverage hydraulrc gradlent -and
"Ne = effectrve aqulfer porosrty (Freeze and Cherry, 1979). -
Kelly Run Samtatlon, Inc. Landfill | Page 10 .L _ | ) ' + CEC -
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The potentiometric surface map (May 17 — 18, 2010) of thé Bé‘nwood Hydrostrétigraphic Unit
~ indicates that groundwater flow in this unit is from northwest to southeast with a horizontal
gradient of 8.7 x 10° fuft (Figure 2). The average horizontal velocify ‘of the Benwood
Hydrostratigraphic Unit is 2.81 x 10" fi/day (102.6 ft/year), based upon an average. hydraulic
conductivity of l.‘lA4 x 10% cm/sec (3.23 ft/day) (DEIL, 1996a) and effective porosity of 10 percent
(DEI, 1996a). |

The potentiometric surface map (May 4 — 6, 2009) of the Pittsburgh' Coal Hydrostratigraphic
" Unit indicates that groundwater flow inxthis unit is from north-ndfthwest to south-southeast with
a horizontal gradient of 9.0 x 107 fi/ft (Figure 3). The average horizontal 'groﬁndwater velocity
of the Pittsburgh Coal Hydrostratigraphic Unit is 1.89 x 10" ft/day (69 ft/year), Based upon an
~ average hydraulic conductivity.bf 7.42 x 10 crﬁ/sec (2.103' ft/day) (DEI, 1996b) and effective
porosity of 10 percent (DEI, 1996b). Of note, 2"" ‘Quarter 2009 water level measurements were
used for groundwater velocity calculations in the Pittsburgh Coal Hydrostratlgraphlc Unit since
MW-201R has remamed dry since the 3"’ Quaﬂer 2009.

34  SAMPLING AND ANALYTICAL PROGRAM

3.4.1 Field Program

Field sampling activities for the groundwater monitoring wells for the 2" Quarter 2010
were conducted May 17 — 18, 2010 (Tables 1 and 2). Monitoring well purging and
sampling activities were implemented .in accordance with the ‘site’s Groundwater
Sampling and Analysis Plan and site i)ermit. Wells were purged and sampled using

dedicated pump systems or hand bailers (Appendix C).

" 342 Laboratory Ana1y31s and Momtormg Parameters »
As described in the municipal site’s Groundwater Samplmg and Analysis Plan‘ »
(CE Consultants, 1995) and the WDA’s Groundwater Monitoring and Reporting Plan
(MFG, Inc., 2003), the KRS Landfill monitoring list was. selected based on ah.evaluation .
of site-speciﬁc -informétion including background groundwater chemistry, leachate

~ analytical results, and chemical detectability, mobility, and persistence. Monitoring wells
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. at the site are analyzed for PADEP Form 19 constituents and additional parémeters at

select wells in accordance ‘with the recently revised (August 14, 2006) post-closure

perrmt for the WDA.

DETECTION MONITORING

PADEP FORM 19 QUARTERLY CONSTITUENTS

INORGANIC AND GENERAL CHEMISTRY

Sodium*

| Alkalinity, total* Tron
Ammonia-nitrogen* Magnesium* Sulfate* .
Bicarbonate (as CaCO3)* Manganese* Total Organic Carbon*
Calcium* | Nitrate-Nitrogen Total Dissolved Solids*
Chemical Oxygen Demand* pH, Field & Laboratory* Total Phenolics
Chloride* Potassium* Turbidity
Fluoride Specific conductance,

' ~__ Field & Laboratory* * Indicator analyte

ORGANIC CHEMISTRY

Benzene cis-1,2-Dichloroethene Toluene ,
1,2-Dibromoethane trans-1,2-Dichloroethene 1,1,1 Tnchloroethane
1,1-Dichloroethane Ethyl benzene Trichloroethene
1,1-Dichloroethene Methyl chloride Vinyl chloride
1,2-Dichloroethane Tetrachloroethene - | Xylene

* ADDITIONAL CONSTITUENTS FOR
MW-201. MW-204, MW-211R1, MW-P2U, MW-301R, MW-302R,

MW-303R, MW-304, MW-—307 MW-310R, MW-311D, AND MW-312R

QUARTERLY PARAMETERS ANNUAL PARAMETERS
Total Organic Halogen Lead

- Chromium Arsenic

Naphthalene Aluminum

Creosote -Cyanide

ADDITIONAL CONSTITUENTS FOR:

MW- PZ-I MW-PZ-2, AND MW-PZ-3

QUARTERLY PARAMETER SEMI- ANNU_AL PARAMETER
_'Total Organic Halogen Naphthalene -
Kel]y Run Samtat;on, Inc. Landfill Page 12
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All water samples collected at the site wele delivered. to Geochemical Testing, Inc. in
Somerset, PA for chemlcal ahalysis. Geochemical Testing is ceftiﬁed in the
Commonwealth of Pennsylvania for performing ‘chexrlical analysis of the reported
parameters. Original laboratory reports detail specific feporting limits (Appendices A, B,
andC). ) | L 5

'3.5.  ANALYTICAL PROGRAM RESULTS

. The 2™ Quarter 2010 sampling event was performed may 17 — 18, 2010. ‘Twelve wells were
sampled for Form 19 parameters. Twelve wells were sampled for WDA Post-Closure
parameters. " Additional constituents were anélyied for. several Benwood Limestone and
Pittsburgh Coal monitoring wells One field dupllcate one field blank, and two tnp blanks were
also collected

- 3.6 ~ GEOCHEMICAL ANALYSIS

KRS submits a quarterly report that discusses groundwater quality from all of the monitoring
wells speciﬁed in the PADEP approved permit. The permit requires quarterly sampling for
" Form 19 parameters and time-series evaluation of leachate indicator parameters The time versus
concentration plots were analyzed for significant trends of a glven constltuent, unexpected

geochemical signatures, and anomalously high results.

3.6.1 Volatile Organie Compounds '
" The Benwood Limestone Hydrostratigraphic Unit has been shown to contain BTEX and -
| naphthalene thfough several assessment reports (DEI 19965) and remediation of the
aquifer was also addressed in a 1996 Consent Order and the August 14, 2006 WDA
Permit. - Further, Benwood Limestone groundwater momtonng well MW-303R is a

' recovery well that has operated as part of the remediation of the groundwater since 1996.

Several volatile organic compounds have historically been detected in Benwood

Limestone groundwater monitoring wells. For the 2" Quarter 2010 sampling event,
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benzene was detected in MW—362R‘ (10.9ug/L) and .MW-3_03R (112 ug/ll,),n and

- ethylbenzene was detected in MW-303R (11.1 pg/L). With the exception of benzene at -
MW-303R, concentrations for each of the detections are within historical levels for each
monitoring point: Th‘e'concentrati_on of benzene' at MW-303R (112 pg/L) exceeded the
B "previous historical ‘high of 71.5 p.g/L for this well. However, MW- 303R is a recovery
© well that has operated smce 1996 as part of the remedratron of the Benwood Limestone
: aqurfer Volatile orgamc compounds were not detected above establrshed reportrng limits

* in any other wells.

3.6.2 - Tlme-Serres Analysis
The time versus concentrauon plots of five leachate 1ndrcator parameters (ammoma
nitrogen, alkalinity, total drssolved sohds chloride, ‘and sodrum) were analyzed for

- significant trends, unexpected ,geochemrcalnsrgnatures;, -and anomalously high results.

3.6.2.]1 Benwood - As shown on'the time-series chart (Figure 4), no signiﬁcant upward
‘trend in the concentration of any indicator parameter was noted for the Benwood
'Hydrostratlgraphrc Unit. Geochemrcal analyses show- that groundwater from the
Benwood is a calcium blcarbonate (MW-304) to a sodium chloride (MW-311 and
. MW-312) dominant water type. whrch is roughly consistent with that observed fromA
' prevrous studres (e g DEI, 1996a) (1St Quarter 2010 Frgures 7 and 8). '

'3.6.2.2" Pittsburgh Coal As shown on the trme—senes chart (Frgure 5) 1o s1gmﬁcant

- upward trend in the concentratron of' any mdrcator parameter was noted for the Plttsburgh
Coal Hydrostratigraphic Unit except ammonia nitrogen, alkahmty, and sodium at -
MW-211R1, and alkahmty and sodium at MW-204. However concentratlons for
alkalrmty and sodium at MW-204, and all ﬁve leachate indicator parameters at
MW-211R1 appear to ﬂuctuate seasonally In addition, since the concentratrons of
sodium, chloride, and total drssolved solids are hrgher at MW-211R1 than ‘that of
leachate, trends observed at this monitoring well do not appear to be the result of a
leachate influence. Groundwater from the Pittsburgh Coal can generally be characterized
as a calcium bicarbonate (MW-204) to sodium chloride (MW-211R1) water type

Kelly Run Sanitation, Inc. Landfill ~ Pagela T o - T "CEC
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a* Quarter 2010 Figures 9 and 10). Momtonng point MW-201R was dry during the
2" Quarter 2010 samplmg event

3.6.2.3 Leachate Pond Wells - No signiﬁcaht upWard trend in the concentration of any
indicator parameter was noted for the Pittsburgh Coal Hydrostratigraphic Unit in the
lower and upper leachate pond areas except a slight increasing trend for total dissolved
solids at'M'W-PZ‘U (Figure 6). However, groundwater chémistry at MW-P2U differs
from leachate, and groundwater from this portion of the Pittsburgh Coai characterizes, in
general, as a calcidm-bicarbonate' to calciom-sulfate type of water (2™ Quarter 2010:
Figures 11 and 12).

3.6.24 Lysimeters - Two lysimeter sets (ML-1A and ML-2A) are located beneath the
first two stages of the Phase 11 Area and are monitored for the presence of water. No
water was detected in these lysimeters for the 2™ Quarter 2010 sampling event indicaﬁng

that the liner system is not lcaking into the subsurface (Table 1).

3.63 Surface Water Analysis
Six surface water samples (KR-2, FTR-2, ST-2, ST-3, ST-5, and SP-3) were collected
March 10, 2010 for Form 19 analysis (SP-4 was dry) in accordance with the revised

- Groundwater Monitoring and Repofting Plan approved. with the August 14, 2006 WDA

Permit. The SP-series surface water points monitor the Benwood which crops out élong
the southern portion of the landfill. Surface water points ST-2 and FTR-2 monitor Fallen

Timber Run. Surface water point KR-2 monitors an unnamed tributary to Fallen Timber

Run. Surface point ST-3 monitors an unnamed tributary upstream of ST-2, and ST-5is

upgradient of ST-3 on the unnamed tributary to Fallen Timber Run.

| Analyses were generally consistent with the historical data for these monitoring points.

Volatile organic compounds were not detected in any surface water samples for the

- 2™ Quarter 2010.
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40 LABORATORY AND FIELD QUALITY ASSURANCE
AND QUALITY CONTROL

4.1  TRIP,FIELD, AND EQUIPMENT‘ ]jSLANKS
Two trip blanks, one field blank, and one duplicate sample were collected as part of the field -
sampling and analysis quality control/quality assurance activities. The field blank and trip.

blanks did not detect any constituents that wfbuld place the sampling event into question.-
42  HOLDING TIMES'

- All samples submitted to Geochemlca] Testmg were analyzed within the requlred holding times

- as determined by the analy‘ucal method

43 '-SAMPLE SURROGATE RECOVERIES

Sample recovery analyses are performed with each quarterly event and reported annually with
the first quarter event. ‘However, if results are not within-acceptable ranges, notification would _
be included in the Quahty Assurance Pro;ect Report: prepared by Geochem1cal Testing
(Appendlx 0. ' ' '

44 METHOD BLANKS

No laboratory method blanks contained detectable concentrations of any constituents that would

 place the laboratory analyses into question (Appendix C).
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45 LABORATORY CONTROL SPIKES

“Laboratory control spikes for all analytical methods are performed with each quarterly event and
reported annually with the first quartef eveht. However, if results are not within advisory limits,
notification would be included in the Quality Assurance Project Report prepared by Geochemical

Testing (Appendix C).

46 INITIAL CALIBRATION, CONTINUING CALIBRATION, AND ' INTERNAL
MACHINE STANDARDS

Laboratory calibration is pe_rformed with!each_quarierly event and reported annually with the
'ﬁrst quarter event. Howeirer, if results are not within acceptable limits, notification would be
included in the Quality Assurance Project Report prepared by Geochemical Testing
~ (Appendix C). o

4.7 DUPLICATE SAMPLES

-Dtjp]icate sample analysié results were. generally consistent with the éorr_esponding ofiginal

sample results.
Kelly Run Sanitation, Inc. Landfill Page 17 : CEC
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50 CONCLUSIONS

Samples were collected at KRS according to aporopriate sampling procedures for Form 19 and
Form 50  parameters and sent to Geochemrcal Testing in Somerset, PA The following
observatlons are noted for the 2™ Quarter 2010 sampling event: '
, : ) |
e ~The» active  and - closed areas of KRS are underlain. by .tv'vomonitored»
'hydrostratlgraphlc units: Benwood Limestone and the. Prttsburgh Coal.
o KRS was sampled for Form 19 groundwater and surface ‘water constltuents on
May 17 - 18, 2010. | |
e Several Benwood groundwater monitoring points were sampled for additional
E parameters in accordance with the August 14, 2006 WDA Permit, _
« KRS leachate was sampled for Form 50 constrtuents on May 17, 2010.
e -The Benwood Limestone Hydrostratlgraphlc Unit has a horrzontal gradlent to the
south of 8.7 x 10'3 f/ft, with a velocrty of 0.281 ft/day (102.6 ﬂ/year) (Frgure 2).
o The Prttsburgh Coal Hydrostratlgraphlc Unit has a horizontal gradient to the south of
) 0 X 10 ﬂ/ft with a velocity of 0 189 ft/day (69 ﬁ/year) (Figure 3). '
e Volatile organic compou_nds were detected in Benwood erestone groundwater
- monitoring wells MW-302R and' MW-303R. Volatile orgahic compounds were not
detected above. established reportmg 11m1ts in other surface water or in other
groundwater monitoring wells. _ ' R
» Time-series analyses indicate that there are no. increas‘ing trends in the leachate
 indicator parameters | 1n groundwater at Kelly Run Landfill except for alkahmty and
sodrum at MW-204; ammonia mtrogen alkalinity, and sodrum at MW-211R1; and a
: slight i mcreasmg trend for total drssolved solids at MW—P2U However, these rises do

not appear to be the result ofa leachate mﬂuence

Kel]y Run Sanitation, Inc. Landfill ’, ' " Page 18 ) : CEC-
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Based on a review of recent and historical data collected during routine monitoring events at

‘KRS, the following observations are made:

. Groundwater elevation contour maps show that local 'groundwatef gradient and
velocity have been temporally consistent in both monitored grbundwater units.

e Concentrations of trace metals and other inorganic constituents in groundwater

samples were generally consistent with historisal concentrations. | _

e Surface water analyses of metals and inorganic parameter concentrations are

generally consistent with historical. concentrations (Appendix B). The Benwood

Spﬁng continues to be collected and treated as leachate due to historical detections of

volatile organic compounds. : ,

. The Benwood Limestone Hydrostratigraphic Unit has been shown to historically - |

contain BTEX and naphthalene through several assessment reports (DEI, 1996a) and .'

_remediation of the aquifer was also addressed in a 1996 Consent Order and the _

August 14, 2006 WDA Permit. Benwood groundwater monitoring well MW-303R is

, a recovery well that has 'opérated‘as part of Kelly Run’s groundwater remediation

~ efforts since 1996. '

- Therefore, the major conclusions of this report are:

- L Continued landﬁllmg activities do not appear to be altering the ex1st1ng groundwater
 conditions. ' | |
2. . The groundwater monitoring network is- capable of monitoring thé ‘Benwood and

Pittsburgh Coal Hydrostratigraphic units. ,
3. The frequency of sampling and the constituents analyzed are appropriate for determining

if a release has occurred.
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TABLE 1

KELLY RUN LANDFILL
PADEP 1.D. NO. 100663
SECOND QUARTER 2010
FIELD PARAMETERS _
AQUIFER MONITORING SAMPLE | SAMPLE | WATER | WELL WATER | THREE | WATER |VOLUMES]  FIELD PARAMETERS | COMMENTS
- POINT DATE TIME LEVEL' | DEPTH' | VOLUME? | VOLUMES | PURGED | PURGED [~ pH . COND | TEMP |
. . {ft) (1) {gallons) | (gallons) | {gallons) S (1S/m) {C) .
Benwood MW-301R 05/17/2010] 02:10PM | 129.00 | 185.85 4.45 13.36 1.30 0.29 6.71 1502 12.0
|[Limestone MW-302R 05/18/2010] 10:50 AM | 148.80 170.26 13.95 41.85 350 .| 025 5.8 8663 15.8 .
: MW-303R - 05/17/2010 ] 05:00 PM 44.10 63.20 12.42 37.95 ~4.00 0.32 5.88 1207 12.2
“MW-304 05/16/2010 | 03:30 PM 48.80 64,15 6.98 29.93 200 | - 0.20 6.40 1275 14.0 -
MW-307D 05/18/2010] 12:25PM . | 156.40 | 168.20 7.67 23.01 2.00 0.26 6.57 3536 13.9
MW-310D _ 05/18/2010] 01:20PM | 126.15 128.84 1.75 5.25 1.50 0.86 12.40 8873 15.0
MW-310R 05/18/2010 DRY 105.30 108.81 2.28 6.84 - Puiged dry, insutficient wates to sample
MW-311 05/17/2010] 01:00PM | 103.30 116.85 8.81 26.42 1.00 0.1 7.46 7872 11.9 —
. MW-312R 05/17/2010] 01:40FM_| 169.80 182.65 ~8.35 2506 | . 500 .| 0.60 6.51 6364 [ 12.1
PZ-1____ J05/18/2010] 10:00 AM 9960 - | 119.32 12.82 3845 1.50 0.12 728 | 2743 | - 13.3
PZ2 05/17/2010) 04:20 PM | 113.20 128.45 10.56 31.69 4.00 0.38 7.40 2780 [ 131
: PZ3 05/18/2010] 10:20 AM 97.30 | 111.08 8.96 26.87 2.00 0.22 6.43 2740 435
iP'msburgh MW-201R 05/17/2010 DRY DRY 276.44 : Insufficient Water to Sample
Coal MW-204 05/18/2010]] 11:50 AM | 2984.70 | 310.00 9.95 29.84 "4.00 0.40 6.43 1068 14.0 - —
S - - MW-211R1 05/18/2010]] 02:45PM - |_193.20-| -196.92 | 2.42 7.05 - 450 1.86 6.08_ | 2681 15.0
Lowes MW-P1U 05/17/2010][ 03:10PM | _19.70_ 36.75 11.08 3835 [ 13.00 | 1.7 6.57 1372 13.2
Leachand MW-P1D1 05/17/2010]|_03:30 PM 29.00 38.82 6.38 19.15 3.00 0.47 6.82 1204 12.5
o MW-P1D2 05/17/2010]|_02:50 PM 25.40 42,12 10.87 32.60 300 | o028 642, | 1221 124 )
Uppef MW-P2U 05/17/2010 DRY 91.15 92.34 0.77 2.32 ~1.00 1.29 Puiged dry, insufficient water to samgla
Leachate] _ MIW-P2D1 05/17/2010F 10:20 AM 92.60 96.50 - 2.54 7.61 1.00 -0.39 6.53 9916 11.2
. pod]  MW-P2D2 05/17/2010] 11:50 AM 93.75 98.61 3.16 9.48 3.00 0.95 6.57 888 10.9
[Surface . KR-2 [05717/2010 03:20 PM - ' 7.99 757 14.1
Water FTR-2 05/17/2010] 04:10 PM 7.97 745 136
- ST-2_ 05/17/20104 04:00 PM 8.05 539 —13.7_
ST-3 05/17/2010] 03:45 PM 8.01 897 137
815 05/17/2010 03:30 PM 8.24 835 145
SP-3 05/17/2010 - 12:50 PM 6.75 1211 12.9
. SP-4 05/17/2010 DRY - Dry
feachate | PHASE1DZ ’ Sampled Annually
: "PHASE 2 DZ Sampled Annually
PHASE 3A DZ Sampled Annually
PHASE 38 DZ . Sampled Annually
PHASE 1 05/17/2010 ] 02:45 PM 7.76 5991 164 -
PHASE 2 05/17/2010] 02:30 PM 6.80 4215 16.7
PHASE 3 05/17/2010 ] 10:50 AM 6.35 7075 15.5
~WDA LEACH. §05/17/2010] 02:15 PM " 5.84 1364 17.4
Phase i S ML-1A 05/18/201Q DRY Lysimeter is Dry
Monltoring PL ML-2A 05/18/2010] _ DRY Lysimeter is Dry
Notes: . } -

* Measured from top of inner casing. ,
2 Calculated from 0.65 gallons per foot of water
Sampled by Cody Salmon, Aq

ft= feet

050558

C = Degrees Centigrade

HS/m = microSiemens/meter

* gpm = gallons per minute

N/A = Not Applicable
NP = Not Provided
August 2010




JABLE 2
KELLY RUN LANDFILL

" 050558

PADEP I.D. NO. 100663
SECOND QUARTER 2010
WATER-LEVEL ELEVATIONS
AQUIFER || MONITORING || GRADIENT || MEASUREMENT || MEASUREMENT | WATER WATER
POINT POSITION DATE POINT ELEV.! LEVEL? | LEVEL ELEV.
- ' ' (ft amsl) () (ft amsl)
Benwood MW-301R U 05/17/2010 1169.67 129.00 1040.67
Limestone | MW-302R D 05/18/2010 1154.41 148.80 1005.61
MW-303R? ) 05/17/2010 1653.57 _44.10 1609.47
MW-304 D 05/18/2010 1055.14 48.80 1006.34
MW-307D D 05/18/2010 1165.07 156.40 1008.67
MW-310D D 05/18/2010 1099.42 126.15 973.27
MW-310R D 05/17/2010 1099.39 105.30 994.09
MW-311 D 05/17/2010 1100.37 103.30 897.07
MW-312R D 056/17/2010 1174.46 "~ 160.80 . 1001.66
PZ-1 D 05/18/2010 1119.32 99.60 1019.72
PZ-2 D 05/17/2010 . 1135.94 113.20 1022.74
pZ-3 D 05/18/2010 1124.39 97.30 1027.09
Pittsburgh MW-201R 1] 05/17/2010 - 11568.13 DRY DRY
Coal MW-204 D 05/18/2010 1163.25 204.70 868.55
‘ MW-211R1 D 05/18/2010 .- 1064.00 193.20 870.80
Lower | MW-P1U - U 05/17/2010 892.73 19,70 873.03
Leachate || 'MW-P1D1 D 05/17/2010 891.18 29,00 862.18
pond || MW-P1D2 D 05/17/2010 888.43 25.40 863.03
" Upper MW-P2U U 05/17/2010 - NA 91.15 NA 4
Leachate || MW-P2D1 D 05/17/2010 963.17 92.60 870.57
pord |  MW-P2D2 ‘D 05/17/2010 963.17 93.75 869.42
Notes: :
* Elevation for the top of the PVC from well logs. ft = foot

2 Measured from the top of the 4" PVC riser pipe. Measured by Cody Salmon, Aquascape ,

| fl amsl = feet above mean sea level.
% Groundwater Recovery Well

NA = Not Avallable
NM = Not Measured
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TABLE 3 -
KELLY RUN SANITATION LANDFILL C
PA DEP 1.D. NO. 100663

SECOND QUARTER 2010
- RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

Unit | Method No. I MCL MW-201R MW-204 ' | MW-211R1 MW-301R MWJ02R MW-303R MW-304 MW-307 MW-310 | MW-310R J MW-311
mgiL as N EPA 350.1&D NA DRY 0.7 4.76 0.418 0.8 . 19.8 DRY - 1.44
mg/L as CaCO3 | SM 4500-CO2D NA DRY 378 - 465 650 - . ©70 5 <5 DRY 1110
o/l EPA 200.7 NA - DRY 119 - 113 127 164 904 DRY 24.9
mgil. HACH 8000 NA DRY . 39 18 <10 - <10 260 DRY ~ 130
ma/l EPA 300. 250" DRY 27 448 5 - 2340 44 _6 542 1410 DRY 2260
malt -] _EPAS300. ] DRY 0.1 ‘<01 . <0.1 : <0.1 . <01 “DRY <1.0
mg/L EPA 200.7 0.3° DRY 5,35 38.4 1.2 . . <0.05 . 1.28 DRY .05
mglt EPA 200.7 NA_ DRY . 477 44.3 - 119 L. 80.8 . . 1.5 DRY - 4.3
mgil " EPA 200.7 0.05* DRY 0.07 046 0.35 - . 0.8% . 007 DRY ~ 004
mgiL as N EPA 300.0 10 DRY 7 <0.05 <0.05 - <0.05 . 0.27 DRY .11
: Su FLD NA DRY 6.43 6.08 6.71 5.88 588 6.42 6.57 . 124 DRY 7,46
Su -~ |SM4500-H+8 NA DRY 7.55 7.11 7.7 - 686 7.05 7.74. - 7.51 12.2. DRY 8.12
mpfl EPA 200.7 NA - DRY 1.9 77 24 ; 36 . 284 . DRY 6.4
_ mof - EPA 200.7 NA DRY 264 409 598 ‘ 39| 441 DRY 1810
umhosfem FLD NA DRY 1068 2681 1502 8863 1297 ~ 1275 3536 8873 DRY 7872
umhosiem EPA 120.1 NA DRY 963 2550 1540 €340 1320 1280 3560 8500 DRY 8020
mgiL - EPA 300.0 . 250* f - DRY (137 - 307 318 IR N 19 - - <10 DRY - <10
mgi. as CaCO3 SM 18 23208 IA DRY 379 - 466 653 673 1250 DRY 1120
mg/L SM2540-C 1A DRY 560 1520 1030 . 778 3970 DRY 4520
. mgll . SM 16 5310-C A DRY 4 10.6 26 402 4.3 _1.9 253 23 DRY 26
ug/l EPA 420.1 4000 DRY < 20.0 <20.0 - <200 <200 <20.0 <200 <20.0 : 28 DRY <20.0
NTU EPA 180.1 NA RY 584 122 » 255 14.2 20.9 DRY 6.4
- - - * N i
- ugi, - EPA 82608 5 JRY <5.0 <80 <50 10.9- 112 <50 <50 <50 DRY <5.0
[1.2-Dibromaethane upfl - EPA 82608 0.05 DRY - <50 <5.0 <5.0 : <5.0 <5.0 DRY <50
1,1-Dich! ----—ﬂ-.ane uglL EPA 8260B 27 DRY <50 < 5.0 <5.0 <5.0 <5.0 DRY <5.0
3.1-D 3 . ugf. - EPA 82608 7 DRY <5.0 <5.0 <50 <5.0 <50 DRY <5.0
1,.2-Dichloroethane- ugiL {1 EPAB260B -_DRY <50 < <5. < <5.0 DRY <50
- ficis=1,2-Dichlorosthens ughl EPA 8260B 70 DRY <50 <5.0 <5.0 < < 5.0 DRY. <5.0
5-1,2-Dichloroethene ugll, EPA 8260B - 100 DRY <50 <5,0 <50 . <5, <50 DRY <50
Eihylbenzene - ugll . EPA 8260B 700. § . DRY <50 <5.0 <50 <50 11.1 - <50 <50 <50 DRY <50
ethylene Chloride ug/L . EPA 8260B DRY < < 5.0 <5.0 <50 - <5.0 DRY - <50
ug/lL EPA 8260B DRY < <50 <5.0 <50 <50 DRY <50
ug/l EPA 82608 1000 "DRY <8. <50 <5.0 <50 ~ <50 <50 <50 < 5.0 DRY . <5.0
‘ug/lL EPA 8260B 200 DRY <5.0 <5.0 .<5.0 i . <5.0 . <5.0 DRY <5.0
ugll EPA 8260B 5 DRY <5.0 <50 <5.0 - <5.0 <50 DRY <5.0
ug/L EPA 62608 2 DRY <2.0 <20 <20 : <20 <20 DRY <20
ug/L EPA B260B 10000 DRY <3 <50 <5.0 <35.0 <50 <9 <50 <56.0 DRY. <38.|
——— I
mgiL EPA200.7 0.10 DRY_ <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 DRY, <0.01
_mofl | - EPA200.7D 0.10 DRY <0.01 <0.01 <001 <0.01 <0.01 < 0.01 <0 DRY <0.01
ug/L EPA 82608 100 DRY <5.0 <5.0 <50 <50 <50 <5.0 <50 DRY . <50
tgL EPA 8020B. NA DRY 2 64 <20 435 28, <20 217 DRY 405

"MCL = Maximum Contaminant Leyel (EPA Federal Drinking Water Slandards or Pennsylvania DEP Statewlde Health Standards for used aquifers ina resndemlal satling where EPA Standard does not exist)
* These valuss represent secondary MCLs.
Dry Points: MW-201R, MW-310R, MW-P2U, SP-4
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SECOND QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

KELLY RUN SANITATION LANDFILL
PADEP |.D. NO. 100883

~ GROUNDWATER
¥ Analytcal
Chemical Constituent Unit | Method No. MCcL MW-312 MW-PHU ‘MW-P1D1 MW-P1D2 MW:P2U MW-P201 MW-P2D2 MWPZ1 MWPZ-2 MWPZ-3
cs —————— —_—
A CasN EPA 350.18D Ty 21 047 04 0.4 DRY <0.10 <0.10
mgil as CaCO3 | SM 4500-CO2D IA 1010 518 493 471 DRY 274 198
mg/_ EPA 200.7 NA 174 69 140 130 DRY 115 110
mgll HACH 8000 NA_| 310 <10 <10 <10 _DRY <10 <10 )
mglL . EPA 300.0 250° 1760 69 72 97 DRY 54 47 151 171 199
_mg/L j EPA 300.0 4 <0.1 0.2 0.2 <01 DRY 0.1 8.2
mg/L EPA 200.7 0.3* 1.92 0.27 1.08 <0.05 DRY <0.05 0.17
mafit EPA 200.7 NA 91.8 46.8 41.7 35.2 DRY 416 38.4
mgll EPA 200.7 0.05* 0.05 1.89 0.23 0,92 DRY <0.01 <0.01
mg/t as N EPA 300.0 10 - 1.18 <0.05 <0.05 < 0.05 DRY 0.48 04
SuU ~__FLD NA. 6.5 6.57 - 6.82 6,42 DRY_ 6.53 8.57 7.23 74 - 6.43
sy SM4500-H+B NA - 7.39 76?7 7.62 7.8 DRY' 75 7.52 8.16 8.34 7.48
mygfil EPA 200.7 A 19.5 39 2.8 25 DRY 3.9 3.9
mgil EPA 200.7 A 1180 111 109 110 DRY 48.9 317 —
umhosa/cm FLD NA 6364 . 1372 1284 1221 DRY 991.6 888.2 2793 . 2780 2740
umhos/cm EPA 120.1 NA 6720 1390 1320 1320 DRY 1020 18 2680 _2960 2790
ma/ll EPA3000 | 2507 <10 191 145 118 DRY 200 240
mgil. as CaCO3 SM 18 2320B JA 1010 520 495 472 DRY 275 139
mg/L SM2540-C NA . 3620 880 792 766 DRY 852 608
ma/l SM 18 5310-C NA 59.5 2.4 21 3.5 DRY 1.4 1.3 56 6.2 . 9.6
upfl EPA 420.1 4000 21 <20.0 <20.0 < 20.0 DRY <20.0 < 20.0
NTU EPA 180.1 NA 23.5 14.3 327 0.6 RY 0.8 8.3
Benzens ugll EPA 82608 5 <50 <50 < X DRY <50 <50
,2-Dibromoethane ugfl EPA 82608 0.05 <50 <5.0 < < 5.0 DRY <50 <50
[1.1-Dichlorosthans upiL £PA 82608 27 <50 <5.0 < <5.0 DRY <50 <50
[1,1-Dichlorosthens ugiL _EPA 82608 7 <50 <5,0 <5, . <5 DRY < 5. <5.0
1,2-Dichloroethane upfl . EPA 82608 5 <50 <5.0 <5. <5.0 DRY <5. <50
cls.1,2-Dichloroethene ugit. EPA 82608 70 <5.0 <5.0 < §. <50 DRY <5, < 5.0
ans-1,2-Dichloroethene ugll EPA 8260B 100 < 5.0 <5.0 <5, <50 _DRY <5, <
ibenzene ugyL EPA B260B 700 <50 <50 <5, <5.0 DRY < <
ethylene Chloride - ug/L EPA 682608 £ <5.0 <50 <85, <5.0 DRY . <5.0 <5
[Tetrachloroethene ugfL EPA 82608 S_ < <50 <5. <860 DRY <50 <5,
[Tolusne ug/L EPA 82608 1000 <85 <5.0 <5, <50 DRY <50 <50
1,1, 1-Trichloroethane ugil EPA 82608 200 <85, <50 <50 . <5.0 DRY <50 <50
[Trichloroetheéne up/lL EPA 82608 5 <5 <5.0 <50 <50 DRY <50 <50
\Vinyl Chioride - uplL EPA 82608 2 <2 <2.0 <2,0 < 2.0 DRY <2.0 <20
[Total Xylene ugiL EPA 82608 10000 <50 <5.0 <5.0 <50 RY <50 <50
ma/l EPA 200.7 0.10 <0.01 RY
mgll. EPA200.7D_| 0.10 | - <001 DRY
ugiL EPA 82608 00 <50 DRY -
Uit EPA 90208 NA RY 51 124 76

MCL = Maximum Contaminant Level (EPA Fedsral Drinking Water Standards or Fennsylvanié DEP Statewide Heanh Standards for used aquifers in a residentisl setting where EPA §1andard does nol exisf)

* These values rspresent secondary MCLs.
Dry Points: MW-201R, MW-310R, MW.P2U, SP4
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JABLES °
KELLY RUN SANITATION LANDFILL
PA DEP LD, NO. 100663

' SECOND QUARTER 2010
RESULTS OF CHEMICAL ANALYSES PERFORMED ON GROUNDWATER AND SURFACE WATER

| Chemical Constituent | . Unit Method No. MCL KR-2 FIR-2 $Y-2 ST3 STS SP3 SP4
0, 23 -
ia Ni EPA 350.1&6D NA - <010 0.38 <0.10 <0.10 <0.10 <0.10 DRY
SM 4500-C02D NA 204 165 145 173 14 402 DRY
EPA200.7 NA 694 68.3 68.3 67.5 68.5 128 DRY
. _HACH 8000 A 17 _60 91 .45 48 <10 DRY
EPA 300. 250" - as 91 52 152 133 52 DRY
EPA 300 4 0.1 0.1 0.1 01~ 0.1 <01 DRY
EPA 200. 0.3° 4.36 6.55 122 5.97 2.27 0.38 DRY
EPA 200.7 NA 26.€ _186 15.7 218 17 821 DRY
EPA 200.7 0.05* 0.54 45 089 0.29 0.26 026 DRY
B EPA 300.0 10 0.37 .35 0.31 0.4 0.63 148 DRY
- . FLD A 7.98 7.97 8.05 8.01 824 6.75 DRY
SM4500-H+B A 8.3 8.14 8. 2 6.01 . . 7.8 DRY
EPA 200.7 NA 35 3.6 42 26 23 33 . DRY
EPA 200.7 . NA 76.5 73.7 40 98.4 782 28.8 DRY
FLD NA 757 745 539 - 897 835 1211 DRY
EPA 120.1 Ty T77 766 $43 916 707 1210 DRY :
EPA 300.0 250* 63 93 40 €6 .47 - | .23 .__ ] . DRY. o - =
SM 18.2320B A 208 167 | . 148 176 145 404 DRY )
SM2540-C 1A 482 - 434 4 $06_ - 452 . 794 DRY
SM185310-C A 46 . 5.7 6.9 76 8.1 24 DRY
EPA 420.1 4000 <200 <200 <20.0 <20.0 <200 <200 DRY
EPA 180.1 NA 185 208 366 177 255 5.1 Y
EPA 82608 5 < 5. <5.0 <5.0 <50 <9 <50 DRY
EPA 8260B 0.05 <50 <5.0 <50 <5.0 <50 <50 DRY
D EPA 82608 27 <50 <50 <5.0 <5.0 <50 <50 DRY
,1-Dicl EPA 8260B 7 <50 <50 <50 <5.0 <§.0 <5.0 .__DRY
.2-Dichloroethane ugfl EPA 826<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>